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' . ABSTRACT 

-■ / V ■ ■ '• y 

/ ' / ■ , ^ 

Major pfejectlves o/c the study x^ere: '(1) to determine if the 
developraeht of Piketi3n reasoning, moral judgment, and moral cdnduct 
in congenltally blfnd persons differed from that of sighted persons, ^ 
and (2) to establiihM^ relationships whiph exist among measures ^ 
of reas-oning. moral, judgment, and moral conduct. The random sample 
(N=1505 was comprised of 75 clongenitaHy blind (IQ 90-110) and 75 
sighted (IQ 90-110) subjects;\the two groups, blind and sighted, 
were subdivided into three age groups, 6-10,. 10-14, 14-18. IQ x>as 
determined by Wise or l-JAIS Verbal Scales. 

i^hen coiparison'was made of scores for blind and sighted subjeqts 
on measures of reasoning, moral judgment, and moral tonduct principle 
findings were: * • ' . 

1. Blind subjects did not achieve the reasoning processes 
characteristic of concrete operational thought with the 
facility or completion that would be expected for persons 
of their age and IQ. An average delay of eight ypars vTas 

' noted in the development of reasoning in the blind.. 

2. Few significant differences occurred between the blind and 
sighted groups oi^measures of, moral judgment and moral conduct. 

^ Deficiencies found in the reasoning of blind subjects serve to 
indicate a need to provide these persons with opportunities to interact 
and reason/in ongoing situations. 
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Work by Yvette Hatwell has served to indicate that blind persons • 
experience major delays in the development of reaspnlng^ Her findings 
represent the fir^ major effort to employ Piaget's theory of cognitive 
development in an analysis of the thought processes of blind persons. 
After a review of her findings there was realization that" an in-^depth, 
cross-sectional "appraisal of- the cognitive pr&cesses of blin^«^rsons 
could provide information which would be useful in programs designed 
to equip these persons to function effectively in thejA^ld of today. 
To accomplish this appraisal was the goal of the pre8|«study. 

At v'arious stageg, of our project numerous people provided the 
assistance necessary for it to continue from initiation to completion. 
John Crandell's encouragement furnished the -impetus for its launching, 
and Natalie Barraga's insightful interest generated sustained motivation. 
The support provided by Joseph Kohn, New Jersey Commission for the - ^ 
Blind and Visually Impaired, Elinor H. Long, Supervisor, Programs for 
the Visually Handicapped, PennsylvanJ-a D^partrafent of Education, Frank S. 
Penland, Virginia Commission for. the Visually Handicapped, and by 
members of their staffs w&s most beneficial. Although she did not 
survive to witness its completion, Althea Nichols' interest in the study 
will be remembered. 

Gratitude is expressed-eiu^ach of the schools who permitted their 
facilities to be used in the study. These were the Maryland School for 
the Blin<tk':the Governor Morehead School of North Carolina, the New York 
Institute for the Education of the Blind, Overbrook School for the Blind, 
Western Pennsylvania School for the Blind, Virginia School for the Blind 
at Staunton, Virginia School for the Blind at Hampton, West Virginia 
School for the Deaf and Blind, and Public Schools in New Jersey, Penn- 
sylvania, and Virginia.. 

Without the willingness of the subjects to participate, and of th^ir 
parents to have them participate, the study could not have occurred. 
Their cooperation was basic to this project and to .the subsequent one 
vjhich is evolving from it. .• • ' • , 

The continued efforts of Stella Vail, Gary Moore, Marsha Wexler, . 
Louis Beutler and other members ol the staff made the report possible. 
' Gratitude -also as expressed to out government for the support provided 
by a grant from the Bureau- of Education for the Handicapped^ 
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CHAPTER I - INTRODUCTION 
Background Information 

The purpose of the presently reported research project to 
probe the specif it effects that blindness - as sensory deprivation - 
has upon the development of reasonijig, moral judgment, and moral 
conduct in persons ages six to 18.^ It is anticipated that the 
.obtained data may serve as a research. bas^ for developing educational 
programs^ designed to promote development in the above three areas in 
the visually Impaired. 

, Loss of visioti, according to Lowenfeld (1973), results in three 
basic limitations:! (a) rangk and variety of experience, (b) mobility, 
and (c). interaction with the , environment . Moreover, visual impairment 
places the child at\a disadv^tage in the area of sensory stimulation, 
concept formation, ^d cotmnua|pation. Additionally, the blind chil*d 
frequently is experiontially deprived, has missed normal interaction 
with siblings and fri^ds, andihas not been encouraged to perform 
'^helping" tasks which aetrolop Basic concjepts (Moore, 1973) . 

^ Piaget (1960) has hypothe^i^zed that cognitive development pro- 
ceeds as an individual interacfci^Vwlth his environment. Yet from the 
onset, a congenit'ally blind pex^^Opi does not experience the interac- ^ 
tion which is typical of growth in the normal child. Because of thii^, 
one would assume that development; of blind children would proceed at 
a slower tem|)o and/or deficits WQuld occur in their operational proc- 
esses. Fraisse (1966) has stated tha,t eyesight is the sense that ^ 
enables man to perceive simultaneity and that successiveness 9nly 
gives a* figurative approximation of it. Therefore, "... among blind 
children this deficiency slows down the development of the operations 
leading to Ahe* conceptualization of the permanence of the object and 
the establishment of a network of reciprocal relations between objects 
(Fraisse, 1966, p. iii). » 

Th^ theory of cognitive development expounded by Piaget and 
Inhelder was chosen as a basis for the present study because of its 
major contributions to the study of development of reasoning and moral 
judgment in children and because (bf the ingenious methods utilized td 
assess these processes (Piaget, 1964; Piaget & Inhelder, 1941). 
Hatwell (1966) has successfully used the Piagetian model of cognitive 
development in assessing the reasoning ability of blind children. ' 
She found that although the blind followed the same sequence of 
cognitive development as the sighted slibjects, their rate of develop- 
ment was slower arid they functioned' as much as rour years below their 
sighted peers in reasoning ability,. Further, the congenitally. blind 
showed serious retardation when their performance on reasoning assess- 
ments was compared with that of sighted Subjects,, regardle^ of whe^iher 
the sighted employed visual perception or tactual perception^" 

More recently, a Piaget Ian framework was utilized in the longi- 
cadlnal study. The Deve l opment of Reasoning, Hoyal Judgment^ and 
Moral Conduct. in Retardates and Normals TStephens, Miller, and 
^McLaughlin, 1969; Stephens, 1972). These findings indicated that 



significant differences occurred in these^three* areas when the 
developmeht of retardates was compared with that of ^ normals. Factor 
analysis of Pi^getian reasoning, W^chsler Intelligence Scale, and . 
Wide Range Achievement Test scores from the Stephens, et-al., study 
(1969) indicated Piagetian operational thought represented areas 
separate and distinct from those measured |>y standard tefits of intel- 
ligence and achievement. The Piagetian measures suggested ' three facets 
of functional thought: (a) "reversibility," i.e., realization that a 
given quantity remains invariant despiteSchanges in shape, masSj^ etc., 
(b) classif icatory and categorization 8k£Ll, and (c) spatial orienta- 
tion and mental imagery, the present stjidy attempts to extend this 
type of Piagetian based analysis to a comparison of normal congenitally 
blind and normal sighted children. 

Measures used in the currently reported study to assess reasoning 
and moral judgment were derived from Piaget's theory of cognitive and 
mor'al development (Piaget, 1960, 1962). Techniques employed " 
to assess motal conduct, ^obseirvance of behavior in situations desigiied 
to measure honesty, truthfulness, reliability, and persistency were 
derived from earlier work by Hartshome and May (1928, 1929) and Murray 
(1947). Each of these assessments were usei pr'eviolisly in Stephens', et 
study (1969; of the development of reasoning,* moral judgment, and moral 
^conduct in normal and retarded children. In addition, the data 
collected on normal sighted subjects from this earlier; study (Stephens,* 
et al. , 1969) were utilized in the preset study asjthe base .line data 
for normal sighted subjects against which data collected on the normal ^ 
blind subjects were compared. Adaptations were necessary for some- 
measures prior to their use with blind subjects. An initial pilot 
.study conducted at Overbrook School for the Blind an^ Temple Universl^ty/ 
contributed to the development and validation of these ^adaptations 
'(Simpkins & Stephens, 1970). 

Inclusion of two atfeas, moral judgment and moral conduct, 
was deemed appropriate because studies which compared 'moral develop- 
ment in the congenitally blind with moral development in the sighted' 
were nonexistent. Since moral judgment does not make major demands on 
perceptual Ques, it was hypothesized that the visually handicapped 
child might exp^ience no developmental difficulty in this area* ^ Also, 
since interaction with environment (persons and things) frequently is- 
curtailed, it was thought that the visually handicapped child mignt 
bypiass the acts of observed misconduct exhibited by young (ages 6 to. 
10) normal and retarded children (Stephens, et al,, 1969) , "and thereby 
achieve advanced levels of moral development at younger ages than 

normal or retarded persons. 

'* , ■ ■ • 

. ^ ' Statement of the Problem ' , * * 

» ^ * 

Because adult success dg|j^nds on performance in reasoning, moral 
judgment, and moral conduct, the purpose'of the project was to, assess 
'the performance of. 75 congenitally blind subjects in these three areas 
and compare the results with those previously obtained for 75 
sighted stii)jects by Stephens, et al., (1969). Specifically, the 
present study sdught -to: ' ^ ' 



• 1. Establish the relatigriship among levels of reasoning, moral 
judgment, and moral conduct for congentially blind persons. 

2. Determine i^hether Ihe development of reasoning, moral judgment, 
"and moral conduct in congenitally blind persons differs 
from the development in sighted persons for these three areas. 

Data from the^ study serve to validate measures which may be used 
to locate blind persons on developmental scales of reasoning and moral 
judgment. ICnowledge pjc the Wqific- level of development should briijg 
desired precis;Lon to the evaluation of visually impaired children- and 
should have implications for ciii;riculum planning in training programs. 
Follov/ing this^ further research is recommended ,to devise, effect, and 
evaluate individual intervention programs in areas in v/hich the congenitally 
blind subjects are foutid to be deficient. 

^ Revievj of Relevant Literature ' * 

Because the three areas, reasoning, moral judgment, and moral ^ 
conduct do not necessarily contain common abilities, research in the ✓ 
past generally has dealt with only one of the three areas to the ex- 
clusion of the other two. Inflight of this, rs^^icv)^ previous work 
x^ill be presented separately under the thr^e headings. 

Reasoning 

Assessment of cognitiD^e development in the visually handicapped 
traditionally has relied primarily on verbal procedures. Bauman (1973) 
stated that the single test most frequently used with blind clients of ^ 
ail ages by psychologists in the Uriited States is some form of the 
Wechsler Scales. Yet research by Cutsforth (1932), Nolan (1960), and 
Harley (1963) indicated that, although the blind did manipulate verbal 
symbol^ v/ith considerable fluency, their de^j^e^f understanding in 
terms of object reality was significantly impaired. While the Hap tic 
Intelligence Scale (Schurrager. & Schurrager, 1964) represents a note- 
worthy attempt to develop a performance test for the blind, itr-does not 
evolve from a specific theory of development; the scales are modifica- 
tions of the WAIS and are appropriate only for subjects above 16 years 
of age. 

\ , ' ' • 

Work by Harley (1963) prompted the suggestion that a unique pro- 
gram is needed by the blind child if he is to learn simple concepts 
which sighted children develop through incidental learning. Manipu- 
lation of objects enables the blind child to gain the skills in manual 
^tn^pection which are imperative for cognitive developmeht. However, 
since the blind ahild lacks one source of sensory input, his percep- 
tual processes are deficient (Barraga, 1973). 

For Piaget, intelligence is a theory of interaction, a system of 
hierarchical development organized in "general structures" which do not 
become fulXy operational until thq^ end of a long and slow genetic pro-' 
cess (riatwell, 1966). Piaget has maintained that a child must exper- 
ience things for himself to obtain understanding of them, before he 
can' really "know" them. To know an object or event is not simply to look 
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at it or hear about it and make a mental image or copy of it; rather 
it is to act on it, modify it or transform it and, in the process, to 
understand the v;ay the object is constructed. This act is an operation, 
and an operation is the essence of knov/ledge (Copeland, 1^70). Sight 
constitutes one of the principal means of appraising the surrounding 
world; visual stimuli are by far the most numerous ana most varied stim- 
uli. Sight and cognition are sq^ interrelated in 'the phpular mind that 
. "to see" is equated v/ith "to know" or "to understand." For this reason 
laymen at times consider blindness indicative of mental retardation, as 
though the loss of sight rendered Impossible any intellectual acquisi- 
tion. ' ' 



A single experience, no matter hovj successful, is not enough to 
build a reliable concept (Mukerji, 1969). A child capnot move ahead 
tov/ard abstract structure and reasoning without a broad base of direct 
encounters from v/hich to abstract and generalize. In order to obtain 
this broad^base, he must make man}^ approaches from many angles oyer a 
^period of time. Through these numerous approaches the concept actfixlps^^^ 
a measure of stability. When considering implications to be deriveu 
from Piagetian research for training programs for blind students, . 
Hatx/ell (X966) noted that the blind child "operates within a verbal 
system v/hich is handled more easily than Is "the worlxl of objects, but 
vjhich, if its tie to reality is lost, becomes a closed and necessarily 
inadequate system." In her analysis, blindjiess introduces a "rupture 
of equilibrium betv/een assimilation and accommodation." Although the 
blind child has the intellectual instruments necessary for tho^^tegra*- 
tion of outside data, he "is deprived of a great deal of the means by 
which a sighted child controls his adjustment to reality." Blind 
children assimilate perceived data through generalizations v/hich long, 
remain maladaptive and deforming. Hatvjell (1966) notes that blindness 
seriously impairs the ability to accommodate because less pressure 
is exercised* by J:he outside world; nonetheless, the constitution of 
logical structures can be achieved by the blind. She concludes that 
"there should be effort to promote interaction between the child and 
his environment, effort which would emphasize the tactual perceptive, 
exploration of objects tfo counter-balance » in part, the negative ef fleets 
of sensory deprivation, a de'^rivation which does not impair the, intel- 
lectual operative ability o/f the child." 
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However, studies by Berla (1972), Hammill and Crandell (1969), 
Nolan and Morris (1969) found that the ability to discriminate tae 
tually, rather than occurring spontaneously in blind children, was 
develofffiental in nature, was' related to cognitive ability, and^'was 
affected by such factors as intensity of tactual stimulations\*tsharp- ' 
ness) , intensity variations or quality of ^Intensity, early childhood 
exp'eriences^ ^concepts about space ancl spatial relationships, and 
geography of the immediate environment. In another study vjhich incor- 
porated tactual ability, performance of ^the sighted subjects shovjed . 
greater articulation than the performance of the blind; also marked 
•individual differences v/ere found in the extent to v/hich cognitivey 
functioning^f^he blind subject was relatively articulated or rela- 
tively global (Witkin, Birnbaum, Lomanoco, Lehr, & Herman-, 1968). 
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the difficulty which, blind persons have in perceiving of "themselves as 
agents in control .of theif environment has been noted by Land & Vineberg 
(1965>. According to work accomplished by Almy, Chittenden, and Miller (1966) 
piagat's^ tasks tended to give an advantage TEo the child who approached 
his .environment analytically in contrast to the one whose apptoaches 
were more, global and associative. Althougli this could .contribute to 
the poorer performance found in the blind^in the present study, the 
well- cons true ted Piaget interview provides' a picture of the way the 
child organises (or failLs to organize) 'his information, ihe essence 
of Piaget's method is to' assess the child's readiness to make a, parti- 
cular discovery" and then; to relate his educational experience to that 
readiness in order to assure that he will have the necessary intellec- 
tual content ani cognitive abilities (Almy, et al., 1966)^ 

Research by' Piager (1960, 1962) has e.stablished that cognitive 
development proceeds through a hierarchical sequence of^ stages|^ the 
w6rk is regarded as ojie of the major psychological contributions of , 
the. century (Brown, 1965). Intelligence is seen a^ a procejss of adap- 
tation and organization. Two ^ important .features in Piaget 's theory 
are: (a) the continuous extension of previous structures to accotamo- 
date new functionsa^ well as the entergence of new structure^ ^s 
circumstancegki^spf^e, and (b) thi&^evelopment of these extensions In 
a pattern through which the toelTl organism adapts tee the environment , 
(Baldwin, 1967; Berlyne, 1957; Fla^ell, 1963; Hun t,n961; Inhelder, . 
i953r^Inheldet & Piaget, 195&; Maier, 1965; Piaget, 1960;/Stephens, 
1966; Siillivan, 1967; & Tudldenheiit; 1966). Change from a reflexive to 
an inventive organism is defined by four stages which can be further 
divided into sub-staged. The four stages of cognitive developmeijt . 
posited by Piaget are: ^ " . . 

.1. Sensory-motor (approximately birth to 2 years). The period 
is characterized by development from a state of reflex acti- 
vity to an organized sensory-motor action system which permits 
increasing mastery of objects in" the environment. 

(a) Reflexive (0-1 month) Simple reflex activity; example: , 

kicking 



(b) Primary Circular Reac- 
tion (1-4.5 months) 



Reflexive behavior becomes elab- 
orated and coordin^ed; es^^mple: 
d thing grasped becomes some- 
thing to suck ' ' 



(c) Secondary JCircular Repeats chance actions to re- , 
Reaction (4.5-9 months) produce an interesting change 

or effect; -example: kicks crib, 
" • rattle shakes, so kicks crib 

^again 

(d) Coordination of Sec- Acts become cleanly Intentional; 
" ondary' Schema (9-12 example: reaches behind cushiop 

months) for ball . 
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(e) Tertiary Circular Re- ^Discovers^iiew ways to obtain 
actions (12-18 months-) delsixed goal; d^Cample: pulls 



pi^cft; ri!||arer in order to get 
music box testing on it 



(t) Invention of ^ew Means Invents new ways and means; 
through liental* Combin- example: uses stick to reach 
^. • " ations (18-24 months) desired object 

2; Preoperational <appro;ximately 2 to 7 years)- The child 

does not use logical opei^ations in* his thinking. Instead, he 
ia perceptually oriented, makes* ju4gnients in terms of how 
things appear, and generally can deal with 6nly on^ variable 
; at a time. Thought at this level of functioning is* rigid. 

(a) Preconceptual (2-4 Capable' of deferred imitation 

years) • and of verbal expression, but 

speech is repetitious; frequent 
egocentric monologues 

(b) * Intuitive (4-7 ye a r s ). . S p e ech becom ea ^ocializ 

soning is egox:entric; example:^ 
\ "to the right" means to his "T^ 

\ ' - right • 

3. Concrete operations (approximat^ely 7- to- ll -years)-* — — 

Mobile and systematic tliought organizes and classifies in^WK. 

• matloti. Thought is no' longer centered on a particular state, 

of an object. .Instead it can follow successive changes 
through various types of detours and reversals, hut because 
the operations are tied touactibn, they ate concrete rather 
o ^ than abstract. 

4. Formal operations (generally achieved after age 11). The 
stage is characterized by the ability 'to think abstractly, 
formulate hypotheses, engage in hypothetico-deductive reason- 
ing, and check solutions. Thought how directs observations. 

Inhelder (1953) cited the following criteria to define each, stage: 

^ l^ Each stage contains a period of formation and' a period, of 
attainment. . .s. 



f ^ 2. The starting point for a Tiigher stage is marked "By tlie at tain- 
e ' ment of an earlier stage. 

/ 3. The order' of the stages* is constant although the age of 

attainment zop. vary.^ . . 

4. The attainment of higher stages necessitates that preceding . 
structures be integrated or become a part of the later 
structures. ' , ' 

' . Initially, the invariant developmental sequence described bjr 
Piaget was quefit^bried. However, when Elkind (1961a, 1961b, 1961c, 
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1962) used conservation experiments to study the growth of thinking, 
he found that persons do follow the stages posited by Piagqt. Fiirthfer- 
more, he like Inheldfer (1968), found that the. attainment of conserva- 
tion of Bfabstance jxreceded weight,- and that weight prec^sded volume. 
This seq^nce of mastery also v/as confirmed by Smedslund. (1961) , Lovell 
and Os±Jv±e (19.60), Stephens, et^ al., (1969), and Stephens (1972). 

• 'Sensory disturbance peculiar to .those bom blind hampers develop- 
ment df sensory-motor scheme'ls from the outset and slows down general 
coordination well as "concepts and behavior patterns essential to 
later successful school performance" (Taylor," 1973, p. 159). Because 
the blina are retarded in the acquisition of ^operations which precede 
concrete reasoning, the/ would be expected to »be retarded in their 
achievement of operatiorial procTesses which characteriafe the third 
stage of cognitive* development, the concrete stage^ (Stephens, 1972).* 
In ^conservation study by Miller (1969) blind student^, ages 6 to 
ID were found to experience the same hierarchical stages oJ Pi'agetian 
rea'sdning^as their sighted peers; hov/ever, development was delayed. 
In Mmllar studies Gottesman (1971, 1973) and Tobin (1972) also found 
the same .developmental patterns, but again the rate of development was 
slow e r for; the blind at the younger a ge ieve l fl ^ Brekke, Williams, , and, 
Tait (in presB) determined three variables significantly 'related to 
performance on "conservation tasks"; these were age, sex/ and blind 
living at home vs. blind living in an institution. • * 

Work by Piaget and Inhelder (1959) on the origins of classifica- 
* tion in subjects A to 12 years old, indicated three main classifi-. 
catory stages. , During Stage I, material was organized into figural 
collections but action was characterized by lack of planning and. anti- 
cipation. At Stage II, anticipations wer^ observed and-^the child could 
construct non-graphic collections^ Finally, during Stage III, the 
notions of inclusion-relation and cj-ass hierarchies were acquired. 
Boldt (1969) found simii^ar stages in the development of sciantific 
thinking in blfnd children and adolescents. He concluded that the de- 
,velopment of Relationships which blind children have in conjunction 
with the $.^±^tif ic and technical ^nvironmfent could ,be understood as 
a pr^ess of progressive dissociation of subject and object, and that 
only near the end of this dissociation -process is real scientific 
(formal) understanding attained. 

-When the invariant sequence of cfassif ication skill| was studied 
by Kofsky (1966) through use of 11 classification tests, the observed 
_ prder_was only j^^artially^^n accord with Piaget 's ' theoretical framework. 
S ignif icant cor reiat ions h^^^^ , ' werT'^tevealH' "Befwien the' s'ilb Jecft^S' - 
chronological age and mastery of the task. Data -from a study of 
(classification and seriation skills in blind and sighted subjects served 
to Indicate that on both tasks blind and sighted children^ improved with 
age ,c but the sighted in general performed more adequately than the 
blind (Friedman &-Pasnaks. 1973b). In a J ollowup study which attempted 
to accelerate acquisition of classification skills in blind children, 
Friedman and Pasnak (1973a) found *the blind subjects "...caught up 
wlt'h their sighted peers, even tjiough they did not learn the concept 
perfectly" (p. 337), Using the Modified Kofsky Battery , Higgins (1973) 
studied the development of classification in congenitally blind 



7 is 



children. Taken collectively, the results supported Piaget's thesis 
tbatiS there are stages in- intellectual developments The deficieacies 
in classif icatory behavior identified irtrthe study, hoi-zever, appeared 
to be perceptual and symbolic in origin rather than intellectual. 
This suggiBM:ed that the blind 'child is nott, necessarily' haridicapped in 
developing^ntellectual structures but is handicappeci in Obtaining ^ 
datajfrom'liis surroundings. ; , 

<s ■ • ■ 

PiagetM (1967) theory of 'space suggests' tt^o types: sensorimotor 
space -and representational space. Development of sensorimotor space 
begins prior to or at approximately two'years of^ age ^a^ng with the, 
advent of synjbolic function) . Bot|i.,J:not-7ledge of objec'^ which results 
from direet-5. contact w|th them and ^p«ception are basit to sensorimotor 
space and involves im^^ginatioa 'Or evocation o£ objects . in ^thejLr 
absence. A systematic attempt to replicate piaget's and Inhelder's 
work (1967) on spatial concep^ts I'/as conducted by Laurendeau and Pinard 
(1970)w They found that the development of th^ five concepts (i^e., 
stereognostic recognition of spatial objects, and space, construction of* 
a projective straight 'line, localization of topographical positions, con-. 
c ep ts of le dEt and right, and coordination of -persp ective ^s^—egs^gae d in 
the study generally followed the same steps as those idecrtified by 
Piaget; thus their findi^ngs suppqrted Piaget'^iiypothesis of develop- 
mental stages. Use of factor analytic techniqu^ by Mahaney and 
Stephens (1971) identified two' spatial orientation factors^which <jid not 
have major laaPdiugg'fTom "ath^r Pia^g-etnLan These 

* results suggested that spatial disorientation did not imply^poor per- 
formanipe in other areas of reasoning. Since blindness limits the ^ 
individual's spatial perception, it may be expected that the blind 
child would experience difficulty in this area of intellectual func- 
tioning. Although the area is one of prime importance for the blind 
individual in bis development 'of mobility sttills, only Swallow and 
Poulsen (1972) and Swallow (1973) have reported on studies of visually 
limited (visual acuity range was 20/70 to 20/400) chy.dren's concept 
of space. Review of the- performance of the '10. subjects included, iq^ the 
Swallow and Poulsen (1972) study revealed nine 'mastered topological 
space, while none metered all ta&ks of projective and Euclidean 8|3ace 

^at the concrete operation stage. Therefore, Swallow (1973) concluded 
that "lack of sufficient physical encounters is probably more detri- 
mental than the loss" of vision" (p. 69). ' 

° I - , 

Prior studies of ^reasoning in blind children have dealt primarily 

with the area of conservation (Mil lerj 1969 ; Gottes m an, 1971^ 1973: ^ 

Tobin, 1972; Brekke, Williams Tait, in press) . Research which 
analyzed the development of reasoning in areas other than conservation 
seemed to be totally lacking. Besides the sttldies of classification^ 
by Friedman and Pasnak (1973a, 1973b) and Higgins (1973) and of spatial 
relations by Swallow and Poulsen (1972) and Swallow (1973), only the' 
study by Batwell ,(1966) and^ the ^esent study have attempted, to examr * 
ine ext^i^ively several are^s of r^a^ning in blind children. 



Mor^l Judgment 

,Piaget holds that the same process whlcfi -engenders ^tionality 
in general is responsible for th^ jd^vjaiopmeht of morality. There- 
fore, a theoretical tie eyrst^betw^eji ^reasoning and moical judgment. 
For, this reason,* the present study sought to identify th4 develop- 
ment of taoral'J^dgfneii<r/ii[^*tKe congenitally* blind, an are^VWch 
previously had been neglected. • \ - ^ ^ 

To determine 5the limit of mpral judgment achieved by a subject, 
Piaget typically 'confronts the child with a story that deman<Js a 
d^ecision involving mpral judgment. The subject Is reply denbt^s ' 
his level of functioning in this .area. * . . 

■ ' . \ ' ^ 

piaget viewed morality as a formative process and identi^fi^d' . ' 

three phases: 

1, 'individual caprice or egocentrism; without rules; acts 

' o n I n Btlnct and i m pulse; moral constraint from adul ts 

' . leads to heteronomy and moral realism . ^ 

' " '2. • Social contraint; rales imposed by others are external , 
and are narrowly and rigidly interpreted 

3. Equilibrium of agreement?; cooperation and regard- for 
equity; autonomy or self-rule occurs with the progres- 
sive interidrization pf rules (Placet, 1962;, Bull, 1969b) 

Foll.pwing Piaget' 8 initial wbrk. The Moral Judgment of the 
Child (1962.), which dempnstrated the development of moral maturity, 
Eysenck (1960) conducted a study of the development of moral values 
in children, and Medinnus (1962) reported objective responsibility 
in children. Testing of Piaget's theory of moral judgment, by MacRae- 
(1$54) substantiated the idea of three-phase development of moral 
judgment^ Kohlberg (1973) also found that universal patterns or 
principies of jnoral thinking progress' through an invariant order. 

Findings which issued from work on the moral judgment of 
subnormals by AbeJ. (1941) suggested that piaget's postulates 
extended to the area of retardation. Findings by Bobroff (1960) 

of educable mentally retarded children followed the piagetian , 
sequence; however, this research did not extend the analytical 
approach to other areas, of reasoning or moral behavior. Although ^ 
interest was evidenced in the area, the.nature of the relationship 
among reasoning, moral judgment, and moral conduct yas unexplored.. 
Subsequent to Piaget 's work, research has shown intelligence and 
social class to be related to the type of moral judgment displayed 
by nomnal children (Johnson, 1968). 




Data^on the jnoralistic jtidgmetits of 173 school children ages 
7 to 12, provided by Vlhiteman -and ICasier (1964), served to^^Sul- ^ * 
gest that maturJjty of.moral judgmojit was a function of - increase in 
mental age rather than advance in chronological age alone. Additional 
findings implied that moralistic judgments were n^t rel^t>td to teacher 
\f^irigs:j sexi or 'membership in scouting orjganizations* By contrasts, 
in a series of studies by 'Dutkin^(19S9a, 1959b,* 1959c) which explqred 
thp^ acceptance of red;|Lpjocity ala\ just ice. pri^iciple in school ^age 
^ children ;^f(&ciprpcity *as uh^ to. IQ> Contrary to Piaget 's con-*, 

"teiition that reciprocity develops a'S a function of age",* an inverse , 
relationship was found.. K^hlberg (1958) extended conpiderafcion of 
mox:al jud^ent to the adolescent period of de:^elapment dt^d choice in 

persons ages 10 to 16.. . ^ ' , 

• .*■»■<» * ^, * • 

•As acknowledgement of th§ need tp ascertain relationships between. 
' various aspects- of moral judgment was asse iSed by Lerner (1937) ^ a re- 
lationship between the child^s developraer c of morality and an increase 
* in ability to see^ social situations from the viewpoint of others was 
fpund. In , research by MacRa^ ^195 '0 which utilized moral judgment 
questions derived from work- by Piaget and Letner, three relatively 
\independent factors, rather than a single moral, judgment factor^ were 
;^derived% The factor's were termed (a) intentions-consequences, (b) 
unishment^ and (c) perspective. - ' 

"Work by Berkowitz (1964) failed to provide evidence for a gen- 

..eraX^mar^l - judgment fac^r at particular ag^- levels ; -tliere also ' 

was suggestion ^that age changes and accompanying maturity in 
moral judgment do not -always substantiate, Piaget 's theory. Num- 
erous factors involved in the moral judgment process alter with 
age changes, according -to-studies^by Medinnus (1957), MacRae (1954), • 
and Lerner (1937). Cross-cultural research by Bronfenbrenner (1962) 
suggested that as tfie. locus of the studies iig moral judgment moved 
farther from -the Eui^opean mainland, there was an accom{)anying 
decrease in the empirical confirmation of Piaget 's formulations. 
After extended research^ in the areas of moral development. Bull 
concluded that piaget 's\"pvprrlding concern to prove his 
preconceived theory leads to a distortion of the evidence and so, 
to a false pattern ^of (moral) development.* Yet he does provide 
ample empirical evidence to justifv the description of develop- 
ment in terws of stage" (Bull ,^ 196^, p. 27). Turiel (1973) ,^ 
however, noted that*within a developmental sequence, each succeed- 
ing stage represented a more adaptive and equilibrated state than 
its predecessor. This implied that the child's primary motivation 
was competence rather than approval from family or peers. 

' Attempts to assess growth in various areas of moral judgment 
have provided proof that: , (a) significant change in the view of 
law took place in normals during the adolescent years,, particularly 
years ^3 to 155 (b) development of the principle -of intentionality 
in moral judgment continued. through adolescence (Breznitz & Kugelmass, 
1968); (c) cpncepts of fairness, generosity, and selfishness- . 
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'were developmental in nature (Shure, 1966); (d) awareness of Irules 
developed through a series pf stages (Piaget, 1962) ; and (e) j^th 
i age there was a decrease. in authority -type responses and a con- 
' • comitant increase in reciprocity responses (Lee, 1968). 

comparison of <feex diffeirences in moral development have Jiot " ' S 

supplied conclusive generalizations. No -siginrficant sefec differ- ; 
ences were reported in children's responses to moral judgment 
<^ stories (Durkin-, 1960). In contrast, striking differences 

presented themselves in Rirnbaum's (1968y assessment of anxiety 
and moral Judgment in early adolescent normals;, girls generally . • 
. were more rigid in adhering to rules.. Similarly, when introduced 

to simulated social, situations females were found Jo be more ^ 
conforming than males (Iscoe, Williams, & Harvey, 1963). After 
his comprehensive analysis of moral judgment, the emerging 
pattern presented by Bull (1969a) was one of a "climaterlc 
stage of development bet<jeen 11 and 13 years for both sexes, 
but with immense differences between the sexes." . Girls were 
found' to be eairly developers while boys were late developers 
' la mo r al ju dgm en t. At --47-years t Ti e Re x es a pp roximate each _other. 



although girls remain slightly in advance. 

The previous longitudinal study which examined the development 
of moral judgment in normals and retardates (Stephens, et. al., 
1969: Stephens, 1972) found developmental trends on most variables 
for both groups. Differences among the three age groups of 
retardates indicated that development in moral judgment does 
occur and continues to occur in retardates as they enter young 
adulth^d. - ' 

• Since no attempt had been made to assess the moral development 
of the congenitally blind, the present study sought to examine 
this area of functioning and to relate moral development to the 
cognitive development of the blind. 

Moral Conduct 

Piaget theorized a three phase development of moral judgment: 

(a) moral constraint leading to heteronomy and moral realism, 

(b) interiorization bf rules, and (c) achievement of cooperation 
leading to autonomy. Based on this theory, R. F. Peck and 

^.Jlavigh.uxat„C15j60).dwived^ 



1 Amoral: a person with inej^act perception, paradoxical and 
* 'THIiTifldlan actions, and a' child-like inability, to govern 



them 



2. Expedient ! a person who lived in the immediate present, 
who did not perceive the long-range results of his 
behavior, and who possessed few moral inner drives 
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3. Conf omlng : one who lacked self -dire t ion, who consented 
- to the dictate's of his associates in a placid and 

uncensor^ous manner ' ^ 

* 4p Irrational coniscientious : a person who ascribed to andl^ 
maintained an unswerving life style which appeared tp 
♦ consist HOf strongly organized "don't's" which determined 
his behavior . 

5, Rational altruistic : a person capable of a continuing 
maturation, one who maintained rational control of his 
actions, who sought the well-being of seLf and others 

^ When these character types x^ere applied to observed behavior. 
It was found th^t an adult tended to maintain with persistence 
"his sets or basic feelings toward life, and that a person's moral 
conduct could be classified in terms of the level of character 
development he haid achieved. ^ - • 

-S^dlW^^by^^iarta honie a ndr^l ay (192 8y 1929) , conduct- edr^alffiegt- 
a half-cjBntury ago, have remained hallmarks in research on moral 
conduct, principally because of their skillful adaptation of 
measurement procedures to research objectives. The technique \ 
which they used placed subjjscts in temptation situations in order 
to observe their propensity for impetuosity and rapacity versus 
their powers of self-restraint and inner discipline. Results from 
these observations provided scientific information on honesty, 
cooperation, and persistence. These early findings suggested that 
moral conduct was situatidnally determined rather than generallz- 
able; I.e., suppreasion of prohibited behavior in one type of 
situation v7as not found to generalize to other types of situations. 
However, when Mailer (1934) subjected the Hartshorne and May data r\ 
^to factor analytic techniques, a common factor, suggesting delay 
of gratificatioa, emerged. Still later when the same data was 
reanalyzed by Burton (1963), more consistency in behavior was 
revealed (Aronfreed, 1968), 

Findings from a more recent study by Grinder .(1960, 1961) 
which iised contrived temptation situations to study honesty served 
to indicate a inoderate generality of honesty. In addition, work 
by Barbu (1951) tended to suggest that honesty was a general 
personality trait and that tests of deception could have consider- 
able valued In a review by Kay (1968) of studies designed to 
e^camine the specificity versus generality dichotomy, cluster 
performance supplied a mpre valid interpretati^; i.e., in a 
variety of situations involving similar aspect^ of moral conduct, 
there was significantly consistent behavior, ^ 

Several attempts had been made to determine organismic and 
environmental variables which predispose a student to cheat 

\ > 
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(Drake, 1941; Hoi-jiells, 1938; Parr, 1937; Woods, 1957)*. Effort to . 
demonstMte relationships between achievement, personality, and 
c'heating produced conflicting results. Kanfer anfl Durerfeldt (1968) 
reported 'a decrease of cheating scores as a function of increasing 
age vhen "they assessed the roles of age and class standing as . 
determinants of cheating. They concluded that an interaction existed 
between Situational variable^ and' individual differences in cheating 
behavior. Th? specific type of cheating and the tendency to cheat ^ 
in college students were found to relate to intellectual, demographic, 
and peraonality characteristics of the -subject (Hetherington & 
Feldman, 1964).- 

To determine whether grov^th in moral c&nduct^parallels growth 
in moral judgment, contrived situ^-tions' frequently were creatjed ^ 
i^hich permit obaervaace of ongoing behavior. Level of resistance 
to temptation was determined by Walsh (1967) in a situation which 
contained attractive, but untouchable objects. Kay (1968) used 
'^dtilfc- present v^sus adult- absent conformity to rules as a 
measure of self-regula^ry behavior. Dilemma situations invol- 
ving c r o ss pressures between adalt -approv^d a nd peer-held -s t a nd- - 
ards were nrj&sented to facilitate discuss|.on and resolution of 
conflicting conduct by Devereux (1970). LeFurgy and Woloshin (1968)* 
were able to modify an individual's level of moral judgineat 
through experimentally induced social influence. In*a study by 
J.R. peck and- Stephens (1%4) which followed R. F. Peck's and 
Havighurst's (1960) approach, it x^as found that over an extended 
period young adult male retardates' behavior' could be classified 
in terms of levels or types of character, development or moral ^ 
conduct. Hqj^ever, the observed levels represented their adult 
performance; whether the attainment pursued the hierarchical 
sequence ^ development postulated by Piaget was undetermined. 

In -a subseo^ent study in w^^ch the performance of delinquent 
subjects was ccMi5ared^.with that of mentally retarded subjects on 
piagetian reasoning measures, no significant differences existed 
between the delinquent and the mentally retarded- subjects although 
the two groups diffiered significantly on IQ. When comparison was 
made of normal^ and delinquents on' measures of moral judgment, no 
significant differences occurred; i.e., the delinquent group could 
verbalize xg^hat should be done as well as could the normal group. 
Thus if was demonstrated that the stage of moral, judgment verba- 
lized by the delinquents was riot related to their own moral 
conduct (Miller, Zumoff, & Stephens, 1974). 

Developmental changes in the consistency betweeil moral 
judgment and moral conduct were found by Beller (1949) when 9, 
12, and 15-year-old boys were compared. In a study involving 10 to 
14 year old boys, Kohlberg (1963) found measures of moral judgment , 
correlated .31 with teacher ratings of conscience and conformity. 
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However, these studies gave little consideration to the possibility 
that moral conduct may follow a developmental, sequence. In contrast 
the Stephens, et. al., (1969) and Stephens (1972) studies indica- 
ted this aspect of behavior wa« developmental in nature; viewing 
normals and retardates separately, each group showed a significant 
decrease in acts of misconduct as they increased in age. At each 
level misconduct scores for retardates were approximately twic'e as 
greats £^ normals. , Yet when retardates were compared with normals 
of similar mental age, there were no significant difference^'. Ihese 
results strongly suggested that moral conduct followed a develop- 
mental sequence. Since research in this area seemed to be totally 
neglected fear the congenitally blrcpd, the, present study sought to 
examine relationships among reasoning, moral Judgment, and moral 
conduct. ^ ^ 
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CHAPTER *II - METHOpS • 
Projeot Program and Prof eBsilonal Staff 
The research program consisted of three phases; 

1. data collection (assessment of Bubjficts ,on measures oj^ 
• * reasoning, moral judgment, and moral conduct) 

2. data analysis 

3. dissemination of findings (final report, presentation at 
professional meetingSj preparation of articles) 

Professional staff consisted of: 

1. Principal Investigator : Will Beth Stephens, Professor pf 
Special Education at T^ple University. Approximately 
one-third of her time was devcrteS to the p^roj'ect. . 

• Training JLn^-Plagetian assessments was received wU:^le 
on a VRA Post-Doctoral FellaS}shlp at the University of 
Geneva. 

2. Research Associate! Katherine Simpkina> rec^iyed'^an M,>JBd. 
* , in^ Special Educa-tion and -was -workingi-in fejtve-^^emp ; 

University Special Education boctoral Program with 
major in research. Her major training ^nd eKi>eri^n6e 
, has been in education for the retarded, the blind, ^nd 
in Piage^ian assessment techniques. ^ if 

3.. Senior Secretary ; Stella Vail, B.A. in\Education, has 
had experience in elementary teaching as well ds s^cjre- 
tariai work. She has served as Executive Secretary and 
Genferal ^Office Manager in charge of^ staff and operations. 

/ ■ '• • 

4. Coflsultants ; » / ^ . , 

> Natalie Barragaj-^rof essor of Special Educfiitton - Area of 
Visually Handicapped, .The University of Texas, reviewed 
data in terms of implications for intervent^-On programs. 
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John Grand ell. Professor of Special Education - J^rea 
Visually Handicafpped, Brigham Young University, assisted 
in evaluation and interpretations of results 'for educa- 
tion of the blind. Originally he ha^ assisted in the 
adaptations of the instruments in the study. 

Francis>Lord, Professor of Special Education, University^ 
of Arizona, had experience with and had contributed to 
programs for the visually handicapped. This knowledge 
assisted in evaluation of the present study's findings 
for programs for the blind. 
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Perla Tait, Assistant Professor of Special Education - Area 
/ of Visually Handicapped, Temple University, assistecTin * 
critiquing the final report and considered implementation 
^ ^f findings in programs for the visually impaired. 

Population and Sample ^ 

Th^ sampie'/N^lSO) was composed of 75 sighted (IQ 90-110)* male 
arid female 'subjects, and 75 congenitally blind (IQ 90-110) male and 
female subjects. IQ was determined by the WISC or WAIS Verbal for 
both sighted and blind subjects. The congenitally blind (persons 
^blinded' before the age of 4 years) had nc^ functional vision, 
i*e*, light perception or less. Multiply-handicapped congenitally 
blind were not' included in the sample. The two subsamples, blind 
andBighfied, were divided into cross-sectional samples of three 
age ranges; 

1. 25 bUnd subjects, ages 6 to 10 (13 male, 12 female) 
25 sighted subjects, ages 6 to 10- (13 male, 12 female) 

2. 25 blind subjects, ages 10-14 (12 male, 13 female) 

25 sighted subjects, ages;.10-14 (12 male, 13 female^j^ 

3. 25 blind subjects, ages 14-18 (13 male, 12 female) 
25 sighted subjects, ages 14-18 fl3 male, 12 female) 

The sighted subjects, randomly drawn from public, 
school classrooms in the Bucks, Montgomery, and Philadelphia 
County School system^s in Pennsylvania, were those used previously 
in the^S^f^phens, et al. study (1969). Their assessment scores 
•had/been obtained and wete on file, 

^ Originally the blind subjects were to have been randomly 
drawn from the population of students in 1:he various^ residential 
and day school programs for the education of the blind in New 
Jersey, Pennsylvania, and Virginia. However, because of the multi- 
ple 'screening criteria and because of the limited population of 
children with severe visual defects, Xt was necessary ^o extend 
thq geographical range and to draw the random sample from the 
population of blind students enrolled in public and private 
residential and day school prograuas in an eight; estate ai^. 
Distribjution of the blind sample was: ^ 

Residential Day School 

New :York " . . • 5 

New jersey* 13 

Pennsylvania 15 • , 6 

Delaware* ' . > 

Maryland 7 

Virginia 10 1 

West Virginia 12 ^ , 
North Carolina 



55 20 



24 

16 



* New Jersey and DeH^are had no residential schools for the blind, 

• and none of the Delaware students' in the day schopl programs 

• qualified. However, students from these states wKo were enrolled 
in, resident ifi^l schools in the six other states were incl^uded in 
the study. 

\ * 

Social status as measured by Warner^ s Index of Social Status 
(Mc©uire*& White, 1955) was determined by sub-samples (sighted and « 
blinS) of specific age .groups, ^e ^lind sample was found to be 
uppyt-iower clasa and the sighted sample, lower-middle class. 

Brief Description of 'the Setting 

Interviews with sighted subjects were conducted in a specially 
designed mobile laboratory which contained two testing cubicles ' 
equipped with one-way viewing screens. Interviews with blind sub- 
jects were conducted in'-a room in the child's school, or in nearby 
facilities. Observation of blind subjects during specific moral fcon- 
duct tasks was accomplished By watching through a window or a door. 

Description of Variables Being Studied 

Thirty-two reasonliKLg, amoral judgment, and moral conduct vOTlables 
were employed to determine the relationships amoifjg these three areas, 
and to compare developmeht in blind and sighted samples. Relation^ . 
ships among scores on these variables and standard measures of totel- 
ligence and' achievement were exanllned through use of sub-scores on ^ 
the Wechsler Scales and on the Wide- Range Achievement Test (spelling, 
arithmetic, and reading sub-tests) . Scores fromJJamer^s In^dex of 
Social Characteristics were used to determine the social status of t:he 
two sub-samples. ' , . - ' 

In the reasoning., moral judgment", and moral conduct e:q>er4ments, - 
the subject (a) was presented with a problem which involved maillpu- 
. lation of objects, x>r (b) formulated an opinion concerning/d narrated 
situation, or (c) was observed in a structui^ed situation which was 
designed to assess his behavior. . * » 

Adaptation of the reasoning, moral* judgment , and mar^l conduct 
ins truments . f or use with the blind was accpmptlshed by'Simpklns and 
Stephens (1970). Pilot use of the adaptations had been 'carried out' 
at the Overbrook School for the Blind and at femple University, Prior 
use of th)t conservation experiments was accomplished by Mi?.ler (1969) 
at Temple University and Overbrook School for the Blind; test-retest 
•reliability, fiv^ week interval, ranged from . 74 to j,8A. -EarHer work 
by Hatwell (1966) also provided evidence of successful adap^tlon and 
use of Piagetian reasoning assessments for work with, thel^^ 
handicapped."*" """^^"^f ' 

' . / 

The xeSsqining experiments provided ineasuSjement of: (^) conserva- 
tion, (b) logic-classification^, (c) operatlvity and symbolic Imagery, 
and (d) fdrmal operations ' ' i 

\ 



The four areas of moral judgment measured were: 

!• Relation between practice and consciousness of rules ^ 

2. Ability to consider intent of teller rather than extent of 
deviation from truth inrdfetermining culpability of 
falsehoods 

3. Maturity in ev^uation of^bjectlve versus subjective • 
responsibility . ' 

* ' • 

4. Regard for punishment by reciprrocity which is derived from 
*ldeas of equality rathe^ than expiatory punishment which is 

based on retributive justice ' ' 

/^^ 

Structured situations were designed fo elicit acts of moral con-- 
duct. In these situations it was possible to measure obsetvad truth- 
fulness, persistencfe, self-corltrol, and cooperation. 

Descriptions of the variables are presented under* the headings 
of reasoning, moral judgment, and moral conduct. 

Reasoning Variables 

, Prior to the administration of any experiments, each subject 
responded to a measure designed to evaluate and promote his under- ' 
standing of such? relational terms as "more," ''less,*' "same," ^ 
"different," and "bigger" (Griffiths, et al., 1967). In the 
administration of conservation experiments: 

1. opportunity was provided for the subject to^become familiar 

the experimental materials ^ • • 

2. the experimenter noted whether the child indicated the 
initial equality of the comparison objects 

3. the child judged equality or inequality of the objects after 
, each transformation 

4. the child was asked to explain his answer to each question 
^ . of judgment ("Why?" "Tell me more." "How do you taiow ^ 

that?" etc.) ^ N • • ^ ' 

The-.hame and abbreviation o# each reasoning -tasl^ plus a'brief 
de^criptiojjj^of ^the original t-asfkV and of ,the adaptation required for 
use with 6iin& <Bubject^'are presented in T4ble. l.' \ , 
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\gcorlng procedures > Two types of scores were assigned to the,^ 
reasol^lng aesessmeuts; dlchotomoua (pass-f/tll) and point scale scores 
The eOTlanation given by the subject for his response was scored on a 
one'-tOr^^ine point scale coia;fosSd of the following intervals: 

• i". . *■ 

1. \ Fail 

2. loscillatlon - Incorrect : ItKltlal correct response is 

altered to an incorrect one 

-3. dscillafeion /correct : Initial incorrect response is re- 
pi^aced with a correct one 

4. "Bate Intuitive : The correct answer is give^tvbut reason for 
th^ statement is lacking 

.'^ ' 

5. 6oncyete intuitive ; The correct answer reflects perceptual 
influence ^ ^ 

6. Concrete without >revjerslbility : The correct response ad- 
dresses consideration to pertinent elements, but there is 
no indication of reversibili^ of thought processes 

7. Concrete with reversibility : Responses indicate an ability 
to reverse thoi;ght processes 

8. Ignore te merging into formal : Answers suggest transition 
from concrete m abstract thought processes 

9. Formal : Indication of ability to solve problems without re- 
course to concrete materials 

% . . ' - - . ^ 

Moral Judgment Variables 

The name and abbt'eviatlon of each moral judgment task plus a 
brief description of the* original task and any adaptations made for 
use with blind subjec^ are presented in Table 2. 



1^^^ Insert Table 2 about here 



Scoring procedures > A three-point system devised by Kohlberg 
(1968) was used to^ score three measures of moral judgment: lying, 
justice, and clumsiness and stealings The scale i included the follow- 
ing intervals: \ . 

! • • ■ ' ^ ' ■ . k ■ ' 

1. Fail: no response or a Bizarre or irrelevant one. 

2» Response focuses on consequences of an act ' 

3* Response focuses on intentions, rather than consequences of 
an act J 
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The, following four*-point scale was devised to measure moral > 
judgment which involved collective responsibility. 

1. Punish everyone 

2- Punish no joiiCj with no reason given 

3. Punish only the guilty ones, but with no clear reasori given/ 

A. Punish '^nly the guilty ones, Vith a clear-treason given 

'Eule^ of the Game was scored on two three-T)ioint scales. The 
first scale, which was based on knowledge of rules, ^contained the fol- 
lowing intervals ; — IL 

1. No knowledge of rules - . • 

2. Verbalizes rules, but does not follow them 

' 3. Verbalizes and follows rulefi 

The second section of Rules of the Game/dealt with opinions con- 
cerning possible Alteration of, rules, and conta;I;ned the following 

intervals: / 

■ ■ ^ . .? • ■ 

1* .Cannot change rules 

2. Changes rules without reservation * 

3» Changes for mutual^ benefit 

Moral Conduct Variables V ^ h 

Subjects were observed in^^tructured situations which were de- 
signed to elicit acts of moral conduct. These situations (with ac- 
companying abbreviations) are listed in Table 3 with a brief 
description of the original tasks, and any adaptatlone required for 
their use with blind subjects. ' , 



Insert Table 3 about here 

Because observed behavior in situations devised to measure moral 
conduct was either honest or dishonest, only dichotomou^ (pass- fall) 
scores were assigned to performance on these tasks* Scoting was 
carried out immediately after the subject had been observed in t^^ 
structured situation which evoked the moral act. 

Reliability of Reaaonlng. Vsycho-Educatlonal, Moral Judgment* 
and Moral Conduct^ Measures 

Inter-rater reliability on measures of reasoning was established 
by generating correlations among scores obtained from three judges. 
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each of vhom was trained in use of Fiaget-type assessments (Stephens 
et al., 1969). The obtained reliability coefficients ranged from 
• 77 to 1.00. In the present stud%^ two-^judge inter-ratet relia- 
bility was established for reasoning assessments which were adapted 
for use with blind subjects. The obtained reliability coefficients 
for point-scale scores, aa set forth in Table A Appendix, are based on 
fourteen taridomly selected subjects and range from .92 to 1.00. 

Reliability of theJJechsler Scales for use with the blind is 
discussed by Tillman (1^^, 1967b>, Tillman and Osborne (1969), 
and Bauman (1973). The TJide Range Achievement Test had no data 
available for administration to the blind although personal cpm- 
munication with personnel from several schools for the blind indi- 
cated it was in use. Therefore, a braille adaptatioa was deviaedx 
for use in the present study add test-retest reliability was j^^r-* 
formed on a sample of 70 subjects fi:om the OvejrbrooU School foir the 
Blind. The obtained-^ coefficients were ^70 for arithmetic, ^67 for 
spelling, and .56 for reading (three week t'est^retest interval). 

Inter-rater reliability on measures ^of moral judgment was ^ 
established from scores abtained from three judges during the / 
Stephens, et al. (1969) study. The obtained reliability coeffi- 
ciencs ranged from .83 to 1.00. 

Validity of the reasoning and moral judgment tasks is discussed 
in Plaget's (1962, 1964) description of .these asse»ja»enGS. Face 
validity is considered sufficient for observed mor^V <rOndiict» 

Collection of Data ' ^ , ^ 

' Two experimenters trained in Piagetlan assesepent conducted the 
testing." On tlme7Constuning assessments which did not require parti- 
cular expertise to administer they were assisted by <=itaff members. A 
.total of 202 visually hayidlcapped children wete screened in order td ' 
obtain 75 subjects who met the criteria for Inclusion In the study. 
Subjects were screened through administration of thevWlSC or WAIS 
Verbal Scale (IQ), and through scc^req, obtained from Wai:net*s Index of 
Social Characteristics (Social Status)* The randomly selected blind 
subjects were individiially adndri^ th^ Adapted Piagetlan battel^ 

of reasoning, moral judgment, and moral conduct assessments* Average 
length of testing session Was one hour. « To tg^l testing time for sLll 
assessments (including the WISC or WAIS VerbaJ ^nd Wid« R^nge Achievement 
Test)' ranged' from 8 ,ta 12 hours*- 

, w - * ■ , 

Initially, -sighted subjects weire screened fof ittclusion through 
administration of t;he WISC or WAIS and thicough- Scores obtalnej^ f rom 
Warner '6 Index of Social Characterlstlcjs. 'In the present stuifl^ oniy 
the score "for the Verbal Scale of the WISC of WAIS^ was used to com'- ; 
pare sighted and blin(| subjects. Following the tkndom selection of - 
° the sighted (IQ 90-110) |^hey were Indlyidtially administered a bat*- 
* tety of reasoning, morajS|^dgment, and tiioral conduct tasks by* three 
escpetls^ters trained in Piagetlan. assessments* Five testing sessions 
were required. In 4n effort to prevent the establishment^of a 



( • - J 

resppnse set, two similar experiments (for example, conservation of 
stibstance and conservation' of weigljit) were not administered succes- 
sively; addition to, the above battery,' each subject was adminis- 
teredi the appropriate level of the Wide Range Achievement Test, an 
achievement test which measured spelling, reading, and arithmetic 
afbility. ' ^ 

^ / ' Data Analysis . j 

Attempts to determine relationships which existed among measures 
of reasoning, moral judgment, and moral conduct and attempts to com- 
pare th6 |)erformance of sighted with that of the blind on these meas- 
ures resulted in the tise of the following statistical techirf.ques: 

1* Measures of central tendency and dispersion were obtained on 
all variables 

2# One»-way analyses of variance were used to detertoine if/signi- 
ficant differences existed between the perfoinnances/of the ^ 
two groups - blind and sighted - on measures Qf^4?^sdning, 
moral judgment, dnd moral conduct, and to determine' if dif- 
ferences existed among the three age groups of blind and 
sighted ^ / ^ . ^ 

3. Analyjses of covariance werie computed to determine the effects 
of chronological and mental ages in the three areas 

4. Significant differences between blind and sighted on speci- 
fic moral conduct tasks were determined by chl-*8quare 
techniques 

o 

\ "5. Correlational technique's determined the degree of relation- 
ships which existed ^among measures of reasonings measures of 
moral judgment, and measures of moral conduct 

6. Factor analysis- was employed to analyze the structure of the 
f relationships among reasoning variables 

.CoeCf iclent of-.congrutoce techniques were used to compare the 
factoir structure of scotes for blind and for sighted subjects 
reasoning and psychoeducatlonal measures. 



CHAPTER III - RESULTS 

r ' • ' ' 

To facilitate discussion, results of data analysis are presented 
under four headings: (a) Reasoning, (b) Moral Judgment, (c) Moral 
Conduct, and (d> Relationships anfong measures of reasoning, among 
measures of moral judgment, and among measures of moral conduct • 
Tables which set forth the results of these analyses are placed 
at the back of the re]^ort. 

* Reasoning 

;The development of reasoning in blind and sighted subjects has 
been analyzed and compared. Data obtained oh the 26 reasoning tasks 
and selected psycho-educStioaal measures are presented under five 
headings: 

1. A^nalyses of blind subjects' reasoning scores 

2. Analyses of sighted subjects'^ reasoning scores 

3. Comparisons of blind and si^fited^ subjects' reasoning scores 
o 4. Relationships among scores on reasoning measures^for blind 

and sighted subjects ^ 
. 5« Relationships among scores oa reasoning measures and psycho-- 
educational measures 

Analyses of Blind Subjects' Reasoning Scores ^ . ^ 

, Differences among the three afee groups of blind subjects . Anal- 
ysis of variance techniques were used to determine if. significant 
drf ferenceis existed among the three, age groups of blind subjects 
(CA.6-10; 10-14; 14-18) on measures of reasoning. Results of these , 
analyses are presented in Table 4, 

When performance of the 6-10 group was compared with that of. 
the 10-14 group, §lgnificant differences were found to occur on only 
8 of^ the 26 variables. Although the Gne-to-One Relationship, 
Terra-to-Term Correspondence, Class Inclusion, and Intersection of 
Clashes tasks are considered to represent abilities basic to arith- 
metical performance and generally are achieved during the 'initiation 
of concrete operations, blind subjects in the 6-10 age range did 
not exhibit optimum performance*; instead there was significant 
development in these basic areas during the^ years 10-14. 

Comparison of the performance o'f^he 10-14 age group of blind 
subjects with that of the 14-18 age group also resulted in signifi- 
cant differences on eight variables. In these instances significant 
improvement was noted on conserva'tion- tasks which involved conserva- 
tion of subatance and weight (but not volume) and on tasks involving 
hierarchical classification, all measures of concret^ level thought. 
Significant^ improvement did not occur for the 14-18 age group on 
four measures oj formal thought.- ' , 
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To datermine if slgniftcant improvement does* occur when the 
devalopmental span is increased to tvjelve years, performance of 
blind subjects in the 6-10 age group was compared with that of 
subjects in the 14-1& age groum With this increase in years, 
significant gaina In under atanaing occurred on 17 of the 26 
variables • Again scores on four measures of fomal thought ref- 
lected little Isaprovement, i.e, scores of the older group indica- 
ted a continuing inability to engage in formal or abstract thought;. 
Of interest also was the lack of significant improvement on three 
tijieasuires involving spatial orientation, and mental imagery: Rota- 
tion of Beads, Rotation of Squares, and Changing Perspectives 
(stationary), Also significant gains in understanding did not 
occur on a task which involved conservation of weight; la this 
instarice questions x^ere presented which sought Ko determine the 
weight or weightlessness of sugat after it^aa dissolved itf water. 
these findings indicate that no significadit improvement in the 
abiUty oU^lind subjects to perform these seven tasks occurred 
during the twelve year span, 6 to 18* 

Analyses of Sighted Subjects* Reasoning Scores 

Differences among the thtfee aip^e groups of sighted subjects . 
Comparia6n9 of performance for sighted subjects over three age group s 
(CA 6-10; 10-14; 14-18) were accomplished by analysis of variance 
t^chniques^ Results are'presented in Tab!le 5, Unlike findings--^lsom 
blind subjects, comparisons of CA 6-10 group with CA 10-14 group ) 
revealed that the older group performed significantly better on ^ 
of the 26 variables. Of the variables on which differences between 
the groups were non-significant, five involved formal thought, a 
cognitive level unachieved by either of these younger age groups. 
On' the remaining two variables, near optimum performance of the 
CA|"6-10 group precluded later significant improvement. 

Comparisons of the CA 10-14 group with the CA 14-18 group 
yielded significant differences,- v/ith the older group demonstrating 
the superior performance, on only 9 of the 26 variables; these 
niae included five measures of formal thought, two measure of spatial 
orientation and mental imag;ery, and two involving conservation of 
sub9tance^^^'l?ea.r optimum performance was noted for the CA 10-14 ' 
group on 16 measures. On one measure of formal thought neither group 
demonstrated insightful performance. Also, on one task. Rod Sections 
performance of the CA 10-14 subjects was significantly superior to 
that of the 14*18 age group. ^ 

When the CA 6-10 group of nomals was compared with th^ CA 14-18 
group, the older group's performance was significantly superior on . 
23 of the 26 variables. On a hierarchical classification task/ which 
involved thought at the formal level, the older group *S performance 
was not significantly different from the unsuccessful perfprmance of 
the youager group. The remaining variable, ort which differences were 



not significant, was a measure of beginning classif icatory ability; scores 
for both groiips reflected optimum performance on ^his measure/ These 
findings, suggest that ^signif icant d^ev^lo^rment in cognitive structure 
occurred in sighted subjects between rh^ ages of 6 and 18 years. 

Comparisons of Blind and Sighted Subjects' Reasoning Scores 

Deacriptive statistics . These were employed in order to permit 
.the organization of data in a form, that made possible quantitative state- 
ments concerning the level of magnitude attained for the scores on each 
of the variables included in the study, and in. order td determine the 
extent to which scorefs for one variable differed in magnitude aijd in dis- 
tribution from scqres^ for oth(^r variables. Descriptive statistics for 
\ scores on the psycho-educational variables for blind and sighted sub- 
jects are set forth in Table 6; scaled scores were used for the sub-tests 
of the Vle^hsler Intelligence Scales and of the Wide Range Achievement 
Test (T'JRAT). Scores for chronological age (CA) and mental age (MA) are 
based on months. Scores on the Index of Social Characteristics (ISC), 
decrease in magnitude as increases occur in social status; the score^ 
range is set forth in Table B Appendix. 

Scores for the total group of sighted subjects (N^75) on psyahi^ . 
educational measures were c^ompared with scores for the total group! 
of blind subjects (N-75) through^di^e of analysis of variance Itech-/ , 
niques. Findings, which Include m^ans and standard deviations for 
these variables, are presented in Table 7. 

>lean IQ'-XVerbal Scale) for sighted subjects (N-75) was 98*81 
and 100*64 for blind subjecCs (N=75). Scores for each of the two . ^ 
groups differed significantly on four of the Wechsler variables^ 
The blind had superior performance on three of these: Arithmetic, 
Similarities, arid Digit Span. However, it was tli^^^ighted subjects 

I who exhibited superior performance on Wechsler -vocabulary; the sighted 
subjects also had superior scores on WRAT Arithmetic and _WRAT Reading. 
These differences occurred despite the jMct that the two groups were 

A equated on both- age and IQ (range 90-ll0) . 

Statistically ,5^ significant ^differences between the two gr^oups 
also occurred on the ISC. The. average rating for the sighted group 
was lower middle classV fot^ the bi\^rid group it was upper lower class. 

^ Differences between blind and lighted subjects . Analysis of 
variance techniques were used to test for significant differences in 
reasoning scqres between tlie two ^groups of "syb jeers, blind (N°75) and 
sighted (N=^75)} results are set forth in Table 8. Significant differ- 
ences were found on 18 of the 26 variables; in each instance the 
sighted subjects 'haji superior performance. On three measures of con- 
servation of substance and on four measures of classif ic^ory thought 
the performance of 'blind subjects appro^imatfed that a,f sighted Means 
for* nether the hlind not the sighted approached the maximtm score on 
the remaining variable, a measure of abstract thought. 



Differences between the three age groups of blind and sighted 
subjects also wer^ determined by analysis of variance techniques A 
and the result 0 are presented in Table 9. Comparisons of * J 
the tV^ groups (blind and sighted) at the three age levels reveai 
significant differences at each age level. The two (blind and sight- 
ed) 6-10 age groups differed significantly on 14 ,of the 26 reasoning p 
variablesj the 10-14 age groups differed significantly on 21; and ' ^ 
tbe 14-18 age groups on' 17 of the 26 variables. In each Instance, 
scores ^or the sighted subjects exceeded those of the blind except; 
for scores obtaiu'&d on a task of hierarchical classification/ The 
superior performance of blind subjects on this task inay be attributed 
to the fact that adaptation of the measure for blind subjects (hier- 
archical classification of real food) proved to be a more elementary 
task than the origitial vers ion. (hierarchical classification of pic- 
tured animals) which was administered to the sighted subjects. Pre- 
vious work' by Kohlberg (1963) feerves to indicate that classification 
of foods emerges before that of animals. Also, as previously nbted, 
the "blind were presented actual food while the sighted were pre- 
sented pictorial representations of animals. On variables for which ^ 
perf ormance_ of the txjp groups did not differ significantly, two con-' 
ditions were noted, either the tasks measured initial stages of con- 
cret*> thought which had been achieved by both groups, or the tasks 
required advanced formal or abstract thoujjht, a level generally un- 
achieved by both groups. Taken collectively these data serve to 
suggest that sighted subjects, equiva.lent in age and IQ to blind ^ 
subjects, tend to display superior cognitive functio;iing, 

•To examine further the differences between the blind and sighted 
groups,. scores for the blind CA 10-14 group were compared with those 
for the -sighted CA 6-10 group* Follow4.ng this, scores for the blind 
CA 14-18 group were compared with the sighted CA 6-10 group and with - . 
the sighted CA 10-14 group. Obtained differences are set forth in 
Table 10.^ .Even with a four-year advance in. chronological age, the 
blind CA 10-14 group performed significantly better than the sighted 
CA 6rl0 group on only 4 of the 26 variables; these involved the 
previously •discussed hierarchical classification task (the adapted 
version for blind subjects probably was not. as difficult as^ the 
original task, i.e., the one used with sighted subjects)* On four 
^riables— tasks involving conservation of weight, conservation of 
volume, class Inclusion, and three dimensional (Ifngth, wldtK, and 
height) thought— the performance of the-^A 6-10 sighted group 
exceeded that of the CA 10-14 blind group. , 

mien the 'blind CA 14-18 age grotip was compared with the CA 10-14 . 
sighted group, significant differences were noted jon IS of the 26^^* ' 
variables* On only two of those dl^the older blind group have 
superior performance, and again this performance was on the previously 
discussed task of hierarchical classification. On the other 13 var- 
Vlables the performance of the CA 10-14 sighted group exceeded that 
of the CA 14-18 blind group., 

Additional assessment* of the two groups was provided through ,^ 
compayison*of the performance of the CA 14-18 blind group and the 



CA 6-- 10 sighted group. On 19 of the 26 variables there xgj^no sig- 
nificant differenced. The CA 6-10 sighted group per formj^Kgnm- 
cantly better thati the CA 14-18 blind group on a conaervWHou oi 
volume task (although neither group approached optinwin performance) • 
On the remaining six variables the olderv blind group's performance 
was significantly superior, but three, of these six involye4 the pre- 
vious discussed hierarchical classification task. Excluding these 
the CA 14-18 blind group's performance excelled that of the GA 6-10 
sighted on three conservation measures (substance and length) only . 
These data serve to suggest an overall lag of at least eight years in 
the development of reasoning in the blind subjects, and an even 
greater lag is indicated for the, Consenratipfi of Volume task. %i 
this task, 'performance of the. CA 6-10 sighted surpassed that of the 
CA 14-l8>blind subjects.'^ ^ 

' When performance of the three age groups of blind subjects was 
compared, growth in cognitive functioning over tijne was indicated. 
However, when compared with sighted subjects of equivalent age'lind 
IQr significantly superior performance was note^d for the sighted. 
These data confirm results attained by other reseajrchers which docu- 
ment deficits in the functioning of blind chlldretf. The striking f ind> 
Ing, ^though » of equivalent performance of CA "14-18 blind with CA 6- 
10 sighted subjects on 19 of the 26 reasonlnjR variables^ had been un- 
anticipated^ These results do suggest that there is a SEVERE DEFICIT 
in the cognitive functioning of the blind child^ and they serve to em- 
phasize the need to develop int6t^enfcion> p i^o gr^rnfl whic^ nrp designed 
to promote cognitive functioning In blind children. A second Im^ 
pllnatlon derived from the present study is: tiow that there are dat a 
which Indicate congenitally blind children e^thiblt severe deficits 
in reasoning » additional research should be conducted to determine 
if partially sighted or children blinded later in life experience 
similar Inadequacies > ^ ^ 

The effects of mental and chronological age on performance. To 
determine the effects of chronological age, of mental age, and of the 
combined effects of both on the 26 reasoning variables, analyses 
of covar lance wisre computed with (a) chronoioglcal age held constant, 
(b) mental age held constant, and (c) both mental and chronological 
age held constant. Results of these comparisons a^e presented in 
Tables 11, 12, and 13 respectively. Vlhen chronological age was held 
constant, tlie performance of sight fed subjects' was significantly super 
lor to that of the blind subjects on 21 of the .26 variables. Blind 
subjects had slgnif icantly-superior performance on one subscofe for 
a hierarchical classification task. Near equivalent performance for 
the two groups occurred On a conservation of substance task, a conser- 
vation of length task* and on the three remaining subscores for the 
hierarchical classification task. 

T^hen mental age was held constant, performance of the sighted 
group was significantly greater than that of the blind group on 23 
of the 26 reasoning variables, laie blind group again had superior 
performances on three subscores for the hierarchical classification 
task> l3iut again on only one of these were the differences statis- 
tically^ superior » " 



The results of controlling for both chronological and .©ental 
age are set forth in Table 13. /Again, performanc e of the sighted 
was significantly superior on 21 of the 26 variableB ; on one subtest 
of the hierarchical classification task, the blind group had signi- 
ficantly greater scores. On the remaining four variables, three of 
which represented hierarchical classification subscores and one con- 
servation of length score, the sighted and blind groups did not dif- 
fer significantly. These Jesuits indicate that marked diff erences 
in reasoning eKlst between the sighted and blind subjec ts, with the 
sighted eKhibiting the superior performance. That th ese differences 
remain even when mental and chronological age are cont rolled may be 
expected since the two' samples, blind and sighted, w ere equated on 
both . ' 

Although chronological age and intelligence have- shown some 
relationship to cogriltlve functioning (Almy, et al. , 1966; Bi:^kke^ 
IJilliams, & Talt, in press; Hatwell, 1966; Lovell & Ogilvie>, 1960; 
Miller, -1969; Stephens, 1969*, 1972; Woodward, 1961), the present re- 
sults aerve to indicate that the differences between the blind, and 
sighted subjects cannot be explained on the basis of chro nological 
age or mental age. Therefore, it may be concluded th at significant 
differences exist between the blind subjects and the si ghted subjects 
whicTi are not attributable to CA or MA; however, it may be inferred 
that experiential difference between the two groups;ri^e. , the 
sensor]? deprivation experienced by the blind subjects has contributed 
t^ these differences. 

Relationships among Scores on Reasoning Measures f or Blind and 
Sighted Subjects 'N^ 

Intercorrelations were computed for reasoning point scale scores 
for blind subjects OH^IS) and for sighted subjects (N^75). The 
obtained correlations are set forth in Table 14. 

Relationships among Scores on Reasoning Measures and Psycho- ^ 
Educational Measures for Blind and Sighted Subjects t 

Correlational techniques were used to>aetetmine the relationships 
among "reasoning measures, chronological age, mental age, and Wechsler 
subscores. The obtained correlation from scores for blind subjects 
(N==75) are set forth in Table 15. Correlations obtained from scores 
for sighted subjects on^ the same variables are set forth in Table 16. 

0 

Moral Judgment ^ 

Data was obtained on moral judgment in order to determine (a) 
if the development of moral .judgment in blind persons was approx- 
imate' to the development in sighted persons, and (b) if relationships 
existed among the various verbalized areas of moral judgroetits. IThe . 
same moral judgment assessments were administered to sighted sub- 
jects during the Stephens, et al,, (1969) study. These scores made- 
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possible the comparison of sighted subjects' and blind subjects' 
performance on measures of moral judgment. Through' this it was pos- 
sible to determine what similarities, if any, existed in the 
response tendencies of the two groups* Analysis of the performance 
of various age groups af blind and sighted subjects served denote 
developmental trends. Determination of the relationships which 
existed among the various moral judgment measures provided informa- 
tion on general abilities or traits basic to functioning in this area 



Findings derived from analyses of measures of moral judgment are 
presented in the following sequence: 

1. Analyses for blin^ subjects' moral judgment scores 
J 2. Analyses for sighted subjects' moral judgment scores 

3. Comparisons of blind and sighted subjects' moral 
judgment scores > 

4. Relationships among measures of moral judgment for blind 
and sighteid 



Analyses for Blind Subjects V Moral Judgment Scores 

Comparisons pf the three age groups of blind subjects . Analysis 
of variance techniques were utilised to. determine differences between 
the thlree age groAips of blind subjects (CA 6-10; 10-14; 14-18) on 
measures of moral judgment. Results of the comparisons between 
these groups are presented in Table 17. The CA 10-14 group of blind 
subjects had significantly higher scores than CA 6-10 subjects on 
three measures of moral judgment. VJhen performance of the CA 10-14 
group was compared with that of the CA 14-18 group, the older group 
had significantly superior scores on six tasks. In contrast to this 
the CA 10-14 group's performance was significantly superior to that 
of the older, CA* 14-18 group on one measure. Lying Story //2. 
Finally, perfoirmance of the youngest blind subjects, CA 6-10, was com 
pared with that for the oldest, CA 14-18, blind subjects;, this compar 
iSon yielded significant differences on seven variables (with the 
older group obtaining the .higher mean in each instance). These data 
serve to suggest that moral development as measured in the present 
project is developmental in blind subjects CA' 6-18, IQ 90-llOj with 
\ the exception of five variable^: Justice #3, Clumsiness //I, Clumsi- 

ness //4, Collective Responsibility //I, and Collective Responsibility 
#2. -On these five there was no significant change in scores for sub- 
jects beti^een the ages of 6 to 18. > On one additional pleasure, 
Lying Story #2, " significant development occurred between the years 
6 through 14, but in the ensuing years, 14 to 18, a significant 
decrease in performance occurred. 

Analyses for Sighted Subjects' Moral Judgment Scores 

Comparisons of the three age groups of sighted subjects . Re- 
sults of comparisons by analysis of variance techniques between 
different chronological age groups for sighted subjects are presented 
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in TabJLe 18. Sighted subjects CA 10-14 shotjed significantly better 
performance than the CA 6-10 subjects on 6 of the 15 tasks. ^Jhen 
compared v;ith the CA 14-18 sighted group, the CA 10-14 performance 
was equivalent on all. but five of the tasks/ On one^ Justice #4, 
performance of the middle group .surpassed that of the older, CA 14- 
18 group; on the remaining four %he perfoij^nance of the oldey group; 
was significantly superior to that of the middle group. When per- 
formance <?f the older group^ OA 14^18, isfia compared with that for the 
younger group? CA 6-10» scores for the ^bider group were significantly 
greater on 8 of the 15 variables. I • 

A review of scoreo across age gtoups indicated significant dif- 
ferences (indicative of development) occurred among the three sighted 
groups on all but four of the moral judgment variables. Near maxiiadfa 
scores for the CA 6-10 age .group precluded significant incr^e in 
scores on Lying 'Story #1 and Cluiasiness #4; although not significant, 
a decrease in scores for the older, CA 14-18 group > ^^as noted for 
Justice //3 and Collective Responsibility #1. 

Comparisofj^ of Blind and Sighted Subjects on Measures of Moral Judgment 

Descriptive: Statistics # „ Means and standard deviations for each 
measure of moral judment are presented x^ithin the analyses of var- 
iance tables. These statistics were determined from point scale 
acores. . 

Differences between blind and sighted subjects . To determine if 
the two groups, blind and sighted, had significantly different per- 
formance on measures of moral judgment, these data for the two group© 
were subjected to analysis of variance techniques.. 

Differences between tfie total groups of sighted i^-lS) and blinf 
(N=75) subjects are presented in Table 19. Significant differences 
occurred on five variables: Lying Story. #2 and // 3, Justice #3, 
Collective Responsibility //IV and Has RuXds; in each instance the 
sighted group had the higher mean. 

llhen scores for each of the three age groups of sighted subjects 
were compared with scores for each of the three age groups of blind 
subjects, differences in developmental trends were noted Results 
of comparison of the two CA 6-10 group§j^ blind and sighted, are set 
forth in Table 20. "Significant differences occurred on three var- 
iables; on. each of these th(^ blind group had the higher mean. When 
the blind- group CA 10--14 was compared xrLth the sighted group of the 
same age range, significant differences occurred on fpur variables 
(Table 20) ; in each of these instances the sighted had the higher 
mean* (None of' these were varialjles on x;?hich the blind CA 6*-10 group 
had exhibited superior performance). IJhen scores for the two older 
groups, blind and sighted CA 14-18, were compared (Table 20), the 
sighted hai higher scores on the five measures on whiqh there were 
significant differences . ' « 

to determine th4 extent of the discrepancies among scores for 
blind and sighted, acifoss groups, comparisdhs were made for various 



43 51| 



age group-s* Significadt drffiejfefMjep occurred" between blind subjects 
CA 10-14 and oighted subjects CA AlO, on only two variables. These 
are presented in Table 21; on one, Collective Responsibility #1, the 
CA 6-10 sighted had the higher mean; on the other, Collective Respon- 
sibility #2, the CA 10-14 blind group had the higher mean. 

« CoiQparison of scores for blind subject s CA j 4-J>8 with sighted 
subject4 CA 6-10 (Table 21) revealed significant differences on seven 
variables, in each instance the older blind group exhibited superior 
perfpnaance. When scores for the older blind group, CA!^14-'18, were 
compared with scores for the middle groups CA 10-14 sighted subjects^ 
significant differences were revealed on seven variables (Table 21); 
on four variables the older blind group had superior performance, 
but the CA 10-14 sighted subjects had higher means on three variables: 
Lying Story #2, Justice #3, and Justice #4. 

Generally results of comparison of performance of the two groups, 
blind and sighted, on moral judgment measures d6 not indicate def- 
icits in the development of moral judgment in blind subjects as major 
as those wtiich emerged when the two groups were compared pn measures 
of reasoning* However, in instances where significant deficits were 
reVealed, the sighted generally had the higher means. 

Interest was not only in differences between grotfpb, however, 
but also in the development of moral judgment in both blind and 
sighted subjects. Therefore, when data obtair\ed for the three age 
groups of blind subjects were suiyjected to analyses of variance, 
'and when similar analyses were parried out on"" data for the three age 
groups of sigffted subjects, there was indication of the developmental 
trends in moral judgment that had been noted previously by Kdhlberg 
(1968); i,e, , per^^ance of the middle age group (CA 10*^14) gener- 
ally was superior to that of the younger group (CA 6-10) atjid in turn, 
the performance of the older group (CA 14-18) generally was superior 
to the middle one (CA 10-14). Superiority, however, was not always 
statistically significant, ^ 

The (affect of mental and chronological a^e on scores* for ^measures 
of moral judgment . To determine the effect of mental age on perfor- 
mance oci moral judgment measures, techniques of analysis of covariapce 
were employed with mental age as the covariate^ The results 
presented in Table 22, indicate that with mental age held constant 
the two groups, blind and sighted, differed significantly On six 
measures; in each instance the sighted had higher means. Additional 
analyses of covariance were computed with both mental and chronological 
age held constani^tj results are presented in Table 23. Mean scores for 
the sighted group were statistically greater on the same si:£ vari- 
^ables. The finding was not unexpected since the IQ range for both 
groups was 90-110; each group had approximately the same mental and 
chronological age; Major interest resulted from the fact that the 
sighted group had statistically superior scores on 6 of the 15 
measures of moral judgment, whereas thair performance had been 
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sigfiificantly superior to that of the blind group on 22. of the 26 
reasoning variables. Th0s^ findings suggest that sensory depriva- 
tion does not penalize the development of moral judgment to the 
extent th%t it penalizes the development of logical reasoning. 

RelatiooBhips among Seores On Moral Judgment Measures for Blind 
and Sighted Sub jects 

The purpose of this particular analysis was to determine the . 
degree of intorcoirrelatipn within Jnd between responses' to ques^^ 
tions designed to irepres^ent different areas of moral judgment 
(Table 24). Revi^ of the intercorrelation matrices for blind and 
sighted subjects reveals either moderate or low relationships. The 
scores for sighted subjects produced 26 significant correlations, 
while the scores for blind subjects produced 32 significant corre- 
lations out of the total 105. These findings served to suggest that 
the blind experienced a slightly greater degree of generalization in 
moral judgment than did the sighted subjects. ' 
■< 

Moral Conduct 

As previously noted, studies of character development by 
Hartsborne and May (1929) have r^ained landmarks in research on 
moral conduct; primarily because of their skillful adaptation of 
measurement procedures to research objectives. For "example, subjects 
were placed in temptation* situations to assess their ability to 
resist temptation. These early findings suggested that moral con- 
duct was deten^ined by the situation .and was not necessarily general-* 
liable. Subsequent studies on morality tended to center attention 
either on these generality versus specificity issuei^ or to attempt to 
establish the influence of such variables as ego function, inter- 
personal patterns, or social oliinate on conduct. Until the Stephens, 
et al. (1969) and the Stephens (1972) studies »:here had been neg- 
lect in the use of measurement procedures similar to those devised 
by Hartshorne and May to analyze (either cross-sectionally or 
longitudinally^ the development of moral conduct. jWhen such prOr 
cedures were used in^the Stephens* studies, the results obtained 
strongly suggested that moral conduct was developmental in nature* 

Because of interest in specific measures of moral conduct, ""^""ffata 
or observed behavior are presented under the following headings: 

Analyses for blind subjects* moral conduct scores 
Analyses &>r sighted subjects* jaoral conduct scores 
Comparisons of sighted and blind subjects on measufes of 
moral conduct 

Relationships among ^scores on moral conduct tasks for 
sighted and blind suljjects . 

. " ' " ...»'•" 
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2. 
3. 

4, 
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Analvoes for Blind Subjecto' Moral Conduct Scores 

Descriptive data derived from scores on moral conduct task s , 
From the nine moral conduct t^ks designed to measure self-control, 
truthfulness, persistence, and honesty, fourteen dichotomous scores 
wete obtaiaed for each subject. Means and standard deviations on 
measures of moral conduct were calculated for the total population 
of blind (Nc375) subjects. Results are presented in Table 25. When 
compared with- the sighted norms, blind subjects produced higher mean 
Qcoreo^ on four of the fourteen moral conduct tasks; honesty (record 
return), money return (2), hour glass (2), and envelope return. Per- 
centage of blind subjects failing one or more moral conduct tasks was 
calculated and is outlined in Table 26, Of the 75 blind subjects,, 
72 (96%) failed one or more moral conduct tasks. Tabulation 
of total number of moral conduct: tasks failed by blind subjects is set 
forth in Table 27; also the number of moral conduct failures on each 
moral conduct task was sunsaarized. In addition, failures on measures 
of moral conduct were tabulated for each of the .three age groups of 
blind subjects. In general, a decrease in misconduct as subjects 
increased with age again was seen; i.e., younger subjects engaged in 
substantially more moral conduct violations than did the older groups. 
The tasks which produced the greatest number of misconduct scores i 
over the three age groups of blind subjects were: Mishap, Cheat #1, / 
Cheat Cheat i?5, and Hour Glass #1. Finally, the frequency dls- ' 
trlbution of moral conduct failures within each age group and for 
the total blind population is presented in Table 28. The frequency 
distribution of moral conduct failures for the blind population ' 
(N«75) possesses a near normal shape with a mode ot three violations. 

As XX reminder of the lack of perfection that generally exists in 
humans It wajs noted that of the total 150 subjects, 131 failed one 
or raore^moraa conduct tasks. ^ Of this number, 72 were represented by 
congenltally blind subjects." The greatest misconduct scores for the 
blind group resulted from failure to be accurate, and failure to fol- 
low directions (Cheat #4 and Cheat #5), a failure which may have 
resulted in paif^from lack of understanding rather than willful non- 
observance of rules. In fact, the entire cheating task proved to, be 
a less than optimum. adaptation for the blind subjects. The original 
task had required sighted subjects to stam^> each corner of a 3 x 5^ 
card, fro^t and back, with a rubber ink stamp. The sub ject was told 
it was a test of speed and he was to see how many cards could be 
stamped in a five-minute period. He then was left alone and observed 
through a one-way mirror. In the adapted version blind subjects were 
given similar Instructions, but were required to staple each corner 
of a 3 X 5 card, front and back. The task proved difficult for some 
subjects because of their unfamiliarlty with a stapler and/or fear af 
hurting themselves while using it (although each subject had a trial 
run through the entire procedure before the assessment began). Fail- 
ures on Cheat /M, accuracy, and Cheat #5, ability to follow directions, 
accounted for the' ma jority of violations among blind subjects. 
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Compatlsoa of three age groups of blind aub.i(gct8 on measures . 
of moral conduct . Analysis of. variance' techniques were employed to 
test tho differences b'etwfien tik^ three "age groups of bJind subjects, 
an measures of moral condu<?t/ Predi^^^^^^^ on Codhtiri' s and' Cox*s. • (1957) 
dlacuBflfion of the statistical haftdli^g^^^-^^^^^^ the F'-r^tip was 

used to test significance of differences among the blind subfeqts. 
Each age group (CA S-W; 10-14; 14-^ 18> was. compared with eadi; other . 
age/group. R^Bijlts are presented* ijn. Table 29. Blind subjectrs^CA^erlO 
produced significantly lower scores than blind subjects CA 10'^4 on 
one' moraj conduct task and statistically e^^uivaleht scores to B^y^jd „ 
subjects CA 14-18 on all moral conduct tasks. Differenced bettjeen " 
blind subjects CA 10-14 and blind subjects CA, 14-18 were not statisr • 
tically significant on any of the 14 measures. 

Analyse^ for Siphted Subjects' Moral Conduct and Scores - . 

Descriptive data derived from scores on moral /conduct task s. 
"T he fbur t een dichotomo ua scores obtained-^Erom aiga t^d^aubj^ ' per- 
formance on nine moral conduct measures of self-control, truthful- 
nessy persistence, and honesty were exam£ne3\in the same manner as 
were scores for the blind subjects. Means and standard deViatiotwS' ' 
were calculated and are summarized in Table 25. Percentage of 
sighted- subjects failing one' or more of the moral conduct « tasks was 
calculated and is outlined in Table 26. Of the 75 sighted subjects, 
59 engaged in one or more moral conduct trespasser (78,66%). Table 
27 contains the total number of moral conduct tasks failed by sighted 
subjects fn each of the three age groups. Frequency of moral con* 
duct failures on each task by sighted subjects (N=75) also was cal- 
culated. The breakdovm of these frequencies of moral conduct failures 
for' each task is presented in Table 27. Like performance of the Iblind 
subjects, a general deqrease in misconduct, with increase* in age^ was 
noted. For ;3ighted subjects, the greatest number of misconduct . scpres 
over all three age groups involved the ability to follow directions 
? (Cheat #5), with 35 yiol^ations; truthfulness as measured in Cheat #4, 
wa« second with 20; honesty ranked £hird with 19. THie frequency dis- 
tribution of moral conduct failures for sighted subjects within each 
age group and for the total group is presented in Table 28. Examina- 
tion of the table suggests the frequency distribution is positively 
skewed^with a mode at zero violations for the tojtal sighted sample 
(N=75)T 

^ Comparison of three age groups of sighted subjects on measures 
of moral conduct , ^^^^lysis tff variance techniques were employed to 
^test differences among the three age groups, of subjects on measures 
of moral conduct. As noted previ-ously, the F-ratio was used to test 
the significance of differences.between these age groups (Cochran and 
Cox , 1957). For analyses where this technique T*7as inappropriate as a 
result of no variance within one group, the Mann-Whitney U-IJest was 
substituted. Each age group (CA 6-10; 10^?14; 14-18) was compared 
with each of the other age groups. Results are presented in 
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Table 30. Sighted jsubjects in the CA 6-10 group prpiiuced signi- 
ficantly lower scores than the CA 10-14 group of sighted 8ubj^ct;s on 
two moral conduct tasks. On one task, Envelope, t^he CA 6-10 group 
signif ica'ntly surpassed the performances of the Cjk 10--14 'group. 
The. CA 10-14 group of subjects also produced sig;ii£icantly lower 
scores than CA 14-18 sybjects on two moral ccmdi^t tasks. When the 
CA 6-10 group was compared with the CA 14-18 grfiup, six moral con- 
duct tasks produced significantly lower scores for the CA 6-10 group. 

Comparisons of Blind and Sighted Subjects on Measures of Moral Conduct 

Descriptive data derived from scores on moral conduct tasks . 
Review of the percentages of blind and sighted subjects who failed 
one or more moral conduct tasks (Table 26) serves to suggest that 
misconduct decreases with advance in age for the sighted subjects. 
When the total number of moral conduct failures for blind and 
sighted subjects were compared oa each, of the moral conduct vari- 
ables, the Iblind^subject^ (N=75y p^^^ significantly higfier 
number of moral conduct failures than sighted subjects. A sutnmary 
of the number of moral conduct failures oft each i^pral condjact. ^ 
variable for blind and for sighted subjects and a chi-square test 
of independence for each variable is presented in Table 31.- Blind 
subjects produced, significantly more failures than sighted Subjects 
on five moral conduct tasks and significantly lower failure fre- 
. quencies on two tasks. When sighted and blind ^subjects were com- 
pared on each of the three age ranges (Table 27), blind subjects 
consistently maintained higher misconduct scores. Greatest dif- 
ferences in secures between sighted and blind subjects occurred in 
the CA 14-18 group. These findings serve to suggest that although 
moral/conduct appears to be developmental in both groups', the 
sighted adolescents are developmentally more advanced than their 
blind peers* 

Differences between the three age groups of blind and sighted 
subjects oh measures of moral conduct . Scores for blind and sighted 
subjects within the same age range were compared by analysis of vari- 
ance and Mann-Whitney U techniques; results are set forth in Table 32. 
Blind subjects CA 6-10 had a significantly lower conduct score than 
sighted subjects on one moral cyon duct task and significantly higher 
scores on two tasks. Blind subjercts CA 1D^T:4^ had significantly 
lower scores than sighted subjects of the same age group on three 
moral conduct tasks and higher scores on one task. Likewise the 
CA 14-18 group of blind subjects had significantly lower performance 
than the comparable age group of sighted subjects on three ta^sks. 
In each of the three age groups, CA^-10, 10-14, and 14-18, scores 
for the blind subjects wei^ signiticantly lower than those for 
sighfed subjects in a situation w^ich involved accuracy in a work 
assignment; previously noted rea^ns for the difficulty include blind 
students^ la^ik of experience witK a braille clock and with a st;apler. 
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Fallowing the above analyses, younger age groups of sighted 
aubjecfe^ were compared with older age groups of blind subjects; 
results are «et forth in Table 33* When compared with scores for 
sighted subjects CA 6-10, the scores for blind subjects CA 10-14 - 
were significantly Icfwer on^one varjL^le, Cheat #4, but signlfi- 
aantly higher on three variables • scores for blind auhjecta 

uA 14-18 were compared with scores ^f or sighted subjects CA G-^IO, 
significant differences occurred oh four variables; only Cheat #4 
fkvored the, younger sighted' children. Comparison of blind subjects 
€A 14-18 with sighted ones CA 10-14 indicated signi:^icantly superior 
performance for the sighted on two variables. 

As a nummary analysis, moral coiiduct scores for the total group 
of blind subjects (N=75) were compared, through analysis of 
variance and Mann-Vfliitney U techniques, with moral conduct scores for 
the total group of sighted subjects (N^TS). Results are set forth 
in, Table 25, Means for the two groups ijere significantly different 
on 7 df the lA variab^les^j. On only two of these variables, Honesty and 
Mbijcy Return #2* was performance of the blind subjects signlfic- 
antly in advance of lighted subjects. One superiority could be 
attributed to blind children's desire to please others and to be 
accepted. Money Return #2 produced similar results, i,e., none of* 
the blind students took the nickel that was dropped near hlm^ . It 
was suggested th^t this phenonmenon could be related to the 
"disappearing past" experienced by the blind, i.e., once the sound 
^f the falling object was extinguished, the temptation stimulus was so 
reduced that it had no lasting effect on the child. In contrast, 
sighted subjects were confronted with a 'continuing visual stimulus 
whXch provided constant temptation, . ^ 

The effect of mental and chronological age on scores for measures 
of moral conduct performance . Analysis of covariance techniques were 
used in order to determine the effect of mental age on moral conduct 
performance, Th^^^esults are summarized in Table 34. With mental 
age held constant blind subjects produced significantly lower 
adjusted mean scores than sighted subjects on five moral conduct 
tasks and significantly higher adjusted mean scores on two. i 

Analysis of covariance techniques ^also were utilized to deter- 
mine the influence of both mental and chronological age upon moral 
conduct performance (Table 35)^ Blind subjects again produced signi- 
ficantly lower adjusted mean scores^than the sighted subjects on the 
same five moral conduct tasks and significantly higher adjusted 
mean scores on the same ti^o tasks. 

Relationships among Scores on Moral Conduct Measures for Blind and 
Sighted Subjects 

Correlational techniques were used to assess the relationships 
which ejcist^d among dichotomous scores for sighted and blind subjects 
on moral conduct variables (Table 36). Of the 91 intercorrelations 
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obtained, fifteen attained significance for blind subjects and 
. fourteen were significant for the sighted subjects* 

Factor Structure of Reasoning and Psycho-Educational, Measures 

Factor analytic techniques were employed to .determine whether 
the numerous reasoning arid psycho-educational' variables could be 
reduced to a smaller number of common factors, thereby determining 
the basic dimensions or relationships among these variables^ The 
. fact that there. are 75 sighted and 75 congenitally blind subjects 
in a study involving 38 variables is* acknowledged. The ten-to-one* 
ratio between subjects and variables considered desirable in a 
factor analytic study (Fruchter, 1954) was not maintained. However, 
the stability of the obtained factor structure is a function of the 
number of subjects th^t determine the original correlation coefficient. 
Knowing that the. sta^ard errors of zero correlation for the sample ^ 
sizes 75 and 380, are similar (.12 and .05, reapectlvely) , declalos 
was made to group~^Se^78 variables in one matrix for exploratory • 
factor^alysls. *^ 

^ Two separate'^factor analyses are reported. The first, which 
irivoXved point scale scores for the congenitally blind suiQects on 
refasonlng and psychp-^educational measures, sought to determine the 
relationships between the reasoning variables and standard measures 
of Intelligence ^nd achievement. The seqptid ana^y^ sought to 
determine the relationships among scores for th^ lighted subjects 
oo, reasoning and jisycho-educationa|. measures. 

Factors Derived from Scores for Congenitally Blind Subjects on 
Reasoning and fsycho^Educational Measures 

To establish the relationships which existed among Piagetian 
measures of re^qning, chronological age, and standard measures of 
intelligence and school achievement,' a factor analysis of the scores on 
these measures for the congenitally blind sample was accomplished using 
the Kaiser Varimax orthogonal solutioo. Seven scores derived from the 
Wechsler Verbal Scale, three subscores (reading, spelling, .and arith- 
metic) ffom the Wide Range Achievement Test, one score for chrono- 
logical age, one for men^l age, and 26 scores from Piagetian.measurejs 
of reasoning werd included in the matrix. Ten interpretable factors 
were extracted. /^A description of these factors (presented in Table 
37) follows: V 

Factor 1 ^ whib^ represented P^agetian reversability of thought 
at the concrete and formal level, was defined by major loadings 
from seven conservation assessments. 

Factor 2 had negative loadings from WISC Information, WISC ^ 
Arithmetic and WRAT Arithmetic, and positive loadioffes from CA, 
MA, and a Piagetian task of hierarchical classification. 
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Factor 3 , which was defined by ^^RAT reading and WRAT spelling 
subscores appeared to represent ability in language arts. 

Factor A was suggestive of combinatory logic; Ic^iad major 
loadings from WISC Similarities, and' Chemisi^ry^/ 

Factor 5 had major loadings from sevea iPiagetian assessments 
which measured bogie o^ initial, ability In concrete reasoning; 
these tasks; involved numerical correspondence, hierarchical • 
classification, subcate^orization, memory and mental imagery. 




Factor 6 > also a piagetian factor, represented tj^e ability to 
dissociate notions of weight and volume and en^ge in formal 
or abstract thought. 

Factor 7 was defined by^ Piagetian measures of spatial relation- 
" ships, hierarchical classification, and WISC measured compre«' 
hension; the structure served to suggest analytical reasoning ~ 
ability. 

Factor 8 had major loadings from Piagetian measures which 
assessed thought whic^i was transitory between the concrete 
■ and formal levels. v 

Factor 9 , with loadings from a WISC measure which assessed 4:he 
recall of digits and a Piagetian measure of mental imagery 
which involved changing perspectives was suggestive of skill in 
grouping objects and numbers in situations involving short term 
memory, ^ ^ ^ 

Factor 10 served to indicate verbal facility because of its two 
. loadings from Wechsler measures of verbal ability, Wechsler - 
^ Vocabulary and Wechsler Verbal IQ. 

Of the 10 factors set forth in Table 37 four are defined solely 
by- Piagetian measures,, two exclusively by Wechsler Verbal and Wide 
Range Achievement TesKt subscotes, and four by combinations of the 
Wechsler Verba'l and Fiagetian reasoning measures. 

Factors Derived Btom Scores for Sighted Subjects on Reasoning and 
Psycho'EducatlonanL Measures 

A factor analysis of the 38 scores for sighted subjects .on 
piagetian reasoning measures, ch;:oaological age, mental age, and / 
8Ub8core§ of the Wechsler Scales >and the Wide Range Achievement Test 
was cartied out using the Kaiser-Varimax orthogonal solution. The 
eight interpretable factors, derived from the analysis (Table 38) - 
inclilde: ' ' ' 
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'Fa^torl^ ^i^J^^^ t^t An f^i^m^QTTra t- rnn f ar ffi>r ^ was defined by load- 
„ y ^ Itx^e-^'l^oinT^rconaervation variables, a classificatpry variable, 
y H m^tal imagery variable, ^nd by chronological age. Flexi- 
bility and reversability of operational thought processes were 
the ^aaic abilities represented by the fax:tor. 
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* Factor 2 was primarily a WRAT factor; the three WFAT subscores 
combined-^with Wefchsler Arithmetic to suggest an* academic perfor- 
mance factor. \ ' • 

Factor 3^ a Wechsler factor, had 'three major loadings • Wecjisler 
Coinprehension, IQ, and MA. 

■ j' 

Factor 4 t M 'factor representative of classificatory and cdmbina-* 
torial logic, had loadings from a Piagetian variable invofliving 
hl|b:archical clasaificafiop and ^one involving combinatoriJul logic 
at%he formal (abstract) .level. The major loading for- Wpcnsler 
Similarities also occurred on this £actot> ' 



Fafctor 5 was defined by loadings from variables tepresentative 
of thought which was in transition fro^ concrete to formal 
level^ ^A task which Involved slmulta^neous classification 
of two\ criteria also contributed to the strength of the factor. 

Factor 6 , a verbal^ factor, containe4,, -loadings from WISC Informa- 
tion and WISC Vocabulary. 

d Facjtor 7 had major contributions from WISC Digit Span and a 
Piagetian mpasure which assessed the ability to anticipate 
changes in perspective when objects were- viewei^ from different 
angles. - 

If 

Factor 8 was characterized by^mobil^y In reformulating mental 
images which involved spatial ifelations. Three Piagetian mea- 
sures of spatial relations \nd a Piagetian measure of formal 
thought combined to define the factor, * 

Of the eight derived factors, three were defined^. solely by 
piagetian variables, three solely by Wechsle^and WRAT variables, 
and two by combination of Piagetian and Wechsler variables. Com- 
binatory logicyas measuf'ed by Piagetian assessments and the analo«- 
gous ^reasoning involved in Wechsler Similarities, appeared , to tap a 
connnon basic ability. Likewise,, the/short term memory involved in 
Wechsler Digit Span was found to involve an ability basic 
,to skill, in the type Of mental imagery that was required to determine 
a priori, how an object woilld look if viewed from a different perspec- 
tive. In the matrix these two variables, Wechsler Digit Span and 
Wechsler 'STlmllarlties, were the only two psycho- educatlbilal measures 
whose major loadings combined with major loadings from Piagetian 
measures to define ,a factor. 
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Comparison of the Factor Structure for Blind and Sighted Subjects 

To determine if the factor structure of i3t>ilitie8 in blind sub- 
jects on reasoning and psycho-educational Measure? was comparable to • 
that for sighted subjects, coefficients of ^congruence were .calcarated 
(Rummel, 1970) » Data supplied by this mfet^od are similar to those * 
obtained frx^ correlational coefficients}* i*e,, they range from --l^OO 
to l,00# However/' Che coefficieif^ of congruence differs from the i 
correlation technique because th4 former technique does not equate 
means.. The coefficient of congruence does measure pattern similarity; 
•It also* provides an aspect of )magnitude Qlmllarity, The coeffi-* 
"cient of congruence is ^the c^ine of the at^gleo bett-3«een the factors 
In/the space of m orthogonal j variables. Th^ congruence matrl^c for 
the eight factors obtained from, an analysis of sighted subjects' 
scores and the 10 factors obtained from an analysis of blind sub- 
jects'' scores is sfet forth in Table' 39. 

**RevlW of thg matting. A high degree of congruence existed 

between Factor I 'for' sighted subjects, a conservatioii factor, and 
Factor^l for, blind subjects , also a conservation factor^ Factor 1 
for sighted subjects also ha^ a high degree of congruence 1^.73) with Factor 
5 for blind, subjects (a factor representative of initial ability in 
concrete reasoning) and Factor 7 for blind, subjects (a factor sug- 
gestive of analytical reasoning). The latter coefficient of con- 
•gruence was .58. ^ * 

Factor** 2 for the sighted subjects (defined by loadings from 
three WRAT subtests and from the Wechsler arithmetic subtest) was 
related in structure to Factot 2 for blind subjects (also 
, defined by loadings from Wechsler Informtion and Arithmetic, and 
WRAT arithmetic). Factoir 2 for the sighted had an inverse rela- . . 
tionship with Factor 3 for the blind (defined by WRAT Spelling 
and WRAT Reading subscbres). ^ * , 

The highest congruence coefficient for F*actor 3 for the sighted » 
(which was described as a Wechsler verbal factor) was with Factor 7 
far the bl*ind . (a factor suggestive of analytical reasoning). The* 
influence of verbal abilil^x)n analytical reasoning in the blind was 
.suggested by these data. « * » 

Fadtor 4 for the sighted (defined by Piagetian measures of 
hierarchical classification and combinatory logic and by Wechsler 
similarities) had the highest coefficients of congruence with 
Factors 5 (basic ability in concrete reasoning) and 7 (higher order 
analytical reasoninj^ for blind subjects. . * 

Factor 5 for sighted subjects (which had major loadings from 
four measur|es of formal thought) had its highest degree of congruence 
with Factor! 6 for blind subjects (also a factor defined by measures 
oj^ formal thought). 
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Ihe highest coefficient of congruence for Factor 6 for sighted 
subjects (defined by loadings from Wechsler Information ^and Vocabu** 
lary subtests) was with Factor 10 for blind subjects (also defined 
by Wechsler measures of verbal ability), ' , 

Th6 highest coefficient of congruence for Factor 7 for sighted ^ 
subjects (defined by a Wechsler measure of short term memory and a 
Piagetian measure of perceptual mobility) was the one with Factor 9 
for, blind subjects (which had major loadings from the'^^s'ame two vari-* 
ahles) . ' . \ 

IBactor 8 for sighted subjects (defined by Piagetian -measures of 
spatial relations and formal reasoning) had its highest coefficient| 
of congifttence with Pactor 5 for bJLind subjects (which also was 
defined by measure of spatial relations, but which had additional 
loading from initial ability in concrete reasoning). « 

Thus the matching of factors from the matrix derived from scores 
for blind subjects with the matrix derived from scores for sighted 
. subjects, results in e;icpected congruences; i.e., the combination of 
variables which defined a factor in the matrix for the sighted sub- 
jects tended to b^ the same combination which defined factors in the 
matrix for blind subjects* However, the ability (or reversaiility 
of thought) basic to conservation assessments in sighted subject's 
related not only to conservation ability but also to initial and to 
higher order ^reasoning ability in blind subjects. Also, as previ- 
ously noted, a Wechsler verbal factor for sighted subjects related 
to a factor for blind subjects which had loadings from five Piagetian 
reaisonting variable's and from the Wechsler comprehension subtest; 
this congruence coefficient serves to suggest that blind subjects' ^ 
performance on reasoning tasks involves verbal skills not dissimilar k 
to those exhibited by sighted subjects on subtests of the Wechsler 
Verbal Scale, 
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■ . CHAPTBl IV - CONCLUSIONS 

A point by point sunrniory of findingo which iosue from the study r 
ia followed by considwation of the practical and theoretical slgni« 
ficaace of these reagtlts,^ 

Psvcho-Edueatlonal Meaaurea 



' Although the two randomly oelected j^oups, blind and sighted, were 
equated on age (CA 6-18) and JQ (90-110)> |llnd subjecto had statis*- 
tically^ higher acores on Wecholer Arithmetic, Similarities, and Digit 
Span* Superior performance by blind aubjectg on these* sub-tests serves 
to suggest non-intpaired functioning iji memory arid in reasoning which ' 
relies on reearded pr "stored" verbal facts. These findings also may 
be aj^nterpreted (38 indicating that, in areas where the blinrf subjects 
were« not penayLsed by the cumulative effects of sensory deprivation, 
their abilities surpassed those o£ the sighted. But on Weehsler 
vocabulary, the sighted subjects scored significantly higher;. this 
finding underscored the problem of "verbalism" (Cutsforth, 1950; 
Harley, 1963), i.e., the tendency of blind persons to use-words in an 
imprecise inanner. Sighted subjects also scored .significantly higher 
on the WRAT Arithmetic and Reading sub-^tests, both measures of school 
achievement, and also on ISC, a measure of social status. Social class 
level assigned to the sighted group was lower middle while the level 
for the blind group was borderline upper lower and lower middle. 
Analyses of scores on psycho-educational measures supply useful 
background data for review 'of the two groups' performance on 
measures of reasoning, moral judgment, and-mor^l conduct, 

t When>blind and Big^hted subjects were assessed on Weehsler Verba J||^ 
. ScalesTon the Wide Range Achievement Test, and on the IndexoF^ocl^ P 
Characteristics/ significant differences were noted on seven of the 
13 variables. Dissimilar patterns of performance emerged even though 
the two groups were matched on age and IQ , ^ ^ 

. " ■ Reasoning 

I. While tasks involving term- to- terra correspondence generally are 
regarded as representative of reasoning which is transitidna^l between 
the preoperational and concrete level, success on these tasks was 
acl>leved, not by the CA 6-10 group of blind subjects but by 
ttie CA 10-14 group. Other concrete level conservation tasks which 
generally are achieved by normal elementary school pupils were 
achieved only by the alder blind group, .CA l^-^* Moreover, no 
significant. improvement occurred between the years of 6 to 18 on 
three measures of spatial orientation and mental imagery, nor on a 
conservation of weight task, nor on four measures of formal thought, 
deficiencies in spatii^ relationships also have been cited by 
Schmid-Kitsikis (1974>4 She posited that blindnesa contributes to 
disorganization of spatial notions and noted that age at onset of 
bli^idness was related to the degree of deficit. Responses by the 
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CA 6-^10 blind Iroup on a clasQificatdry taok which involved siraul- 
taaeouQ categoriseltion on too crite^a, and on .a task which required 
the ability to claaoify and ^reclasDirV objecta did not indicate skill 
in claooif icatory logic; nor was compllete mastery indicated in the 
performance of the CA 10-14 group. A particular lack of insight was 
noted for all three age groups of blind subjects on a class inclusion 
task. These results subatantiate previous findings by Hatwell 1^1966) 
which demonstrated that the comprehension of a relationship occurs 
more .readily when r the relatfed objects are presented simultianeously 
than when they are presented in succession; in the latter case there 
is greater need to rely on a memory factor^ 

The conclusion that Higgins (1973) drei-7 from his work on the 
clapoif icatory ability of congenitally blind children. was that the 
deficiency eschibited by blind subjects in the sphere of classifica- 
tion was of figurative and symbolic rather than of operative origin. 
Present findings do not totally support his position. Certainly the 
failure of blind subjects to succeed on tasko of spatial orientation 
aAd mental imagery as well as on classifies toi?y tasks suggests figura- 
tive deficits. Yet their extensive immaturity on conservation tasks 
implies operative deficits well. ( However^ the previous study by 
Higgins did not involve conservation tasks.) Agreement is supplied 
for Higgins' Suggestion that blind persons do succeed "in assembling 
sufficient of the behavioral raw materials to permit equilibration 
to carry on with the process of inner construction, but there is, 
no agreement that this occurs "in a more or less normal mariner 

(Higgins J 1973, p. 35), if this implies normal tempo. ? 
. ^ 

Actually, present findings indicate that acquisition ofc-the 
flexibility and reversability of thought which charadterized concrete 
lev^l Operations is achieved laboriously and painstakingly by blind 
subjects, and the time span involved in its^chievement is greater 
than tv7ice that required by sighted subjects. The potential for 
operational thought is there; difficulty is experienced in its 
evolution . True, the basis for the difficulty ,may be figurative in 
origin. Visual perception tends to promote simultaneity in classi- 
ficatory thought; i.e., ttjo objects may b^ est^slored visually at the 
^same time, whereas tactual perception is successive. Usually 
exploration of objects is carried out singly. Therefore, the blind 
child has not been required to continually consider Wo objects si- 
multaneously, and when classif icatory tasks demand this skill,. he 
lacks the required figurative simultaneity ot duality ability. 

Thus these blind subjects of average IQ did not achieve cop - 
Crete level operational thought with the facilitvi dispatch^ or com - 
pletion that might have been assumed by their performance on the 
Wechsler Scales. Reviei-7 of development over the twelve year period > 
CA S'^lSa indicates that although improvement in concrete reasoning 
^ did proceed (albeit dilatorily) in most instances, l]pgical thoi:/^ht 
which involved spatial orientation and mental imagery represented an ^ 
area of continuing inability . , Moreover, tasks involving formal or 
Abstract thought generally W(^r^ not attained by aubjeets-who w6re 18 » 
and x^ere incomprehensible for younger Bubieets> 
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2» When scores for sighted subjects OA 6-10 were compared with 
scores for lighted subjects in the CA 10-14 group, significantly \ 
Quperior parf onnance was exhibited by th^ older group on 19 of the 
26 reasoning variables! Both groups had near Qptitnuta performance on 
a task involving simultaneous classification on two criteria, and 
both performed poorly on five measureis of formfil thought* 

Comparison of reasoning scores f ok two age groups of sighted 
subjects, CA 10-14 and CA 14-18, resulted in eight significant F - 
ratios* Nonsignificant differences occurred on conservation of sub- 
stance, weight J lengths liquid, and term-to- term correspondence be- 
cause near optiBum performance was reached in the 10 to 5-4 age group* 
The level of reasoning needed for successful performance of the 
tasks developed in normals before their fourteenth year. 'The lack j 
of improved performance between 6 and 14 years noted on three con- 
servation of volume tasks and a task which involved two and three 
dimensional calculation indicated that the formal level of cognitive 
development required for th^r solution did not occur 'in nonnals 
younger than 14. Improved, but far from optimum performance was noted 
in the 14 to 18 age group, which suggested that tl^e initiation rather 
than the achievement of the formal thought required in these tasks 
occurred in normals : during this late adolescent peripd. 

With the 'exception of a classificatory task (which was riot 
achieved by the cA 14-18 group) , a class inclusion task and a dual 
categorization task which were achieved by the CA 6-10 group, the 
Piagetian assessments involved in the study appeared to be measuring 
reasoning processes' showing significant development in sighted 
subjects between the years 6 to 18. Data further indicate that the 
reasoning required in measures of concrete thought processes usually 
was well establijihed in sighted subjects before their fourteenth 
year,> but attairiment of formal thought structfures was not completely 
accomplished in the CA 14-18 group . 

As noted in the Stephens^ et al., (1969) study^ these insuffi- 
ciencies in formal thought processes in junior and senior high school 
students of nor^i^l intelligence serve to question current academic 
requirements which assume the presence of the ability to think ab- 
stractly in thege groups of students . , ' 

3. Comparison of reasoning scores for the total group of sighted 
' subjects with scores for the total group of blind subjects revealed 
the sighted group had superior performance on 23 of the 26 varial^les* 
Moreover, 18 of these differences were statistically significant. 
Superior, but not significantly superior performance for blind sub- 
jects occurred on three subscores of a hierarchical classification 
task; however, this difference probably was attributable to the pre- 
viously discussed fact that the measure, as it was adapted for blirid 
subjects, required a lower level of classificatory JLogic than was 
* required in the original task. 

Insufficiencies in the operational thought structure of blind 
subjects were emphasised when performance of the blind CA 14-18 group 
was compared with the sighted CA 6-10. On only 6 of the 26 var- 
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iables ti/as the performance of the older blind group significantly 
superior to that of the younger sighted group. Three of these super- 
iorities occurred on the nonanalogous adaptation of the hierarchical 
classification task- The other three were conservation tasks which 
involved concrete thought- Thus> lack of vision and the ensuiriR 
curtailment of interaction with objects and people result in severe 
deficits in the reasoning processes of the blind. These findings are 
not une>;:t)ected . , Blindness reduces the quantity as X7ell as the qual- 
ity of perceptive data reaching the subject (Hatwell, 1966); as a 
result » In logical reasoning, which relies heavily on their cognitiye^ 
structuring of manipulated materials, the blind are seriously hand^^ 
capped , 

4. Factor analysis of scores for sighted subjects on psycho- 
educational and PiAgetian reasoning measures resulted in eight fac- 
tors, three of wjiich xjere defined by Plagetian reasoning tasks, three 
by subs cores from Wechsler Verbal and Wide Range Achievement Tests, 
and two by combined loadings (both Iteotisler Vori?al and Plagetian 
scores). The short-term memory basic to Wechsler Digit Span also waa 
basic to the ability to visualize the rotation of an object in space 
before its atctual rotation. The type -of advanced reasoning which 
was basic to Plagetian tasks of combinatory logic also was bas^c to 
the Wechsler similarities test. 

VJhile the structure of reasoning in the blind subjects was some- 
what analogous to that of the sighted, ten rather than eight factors 
were derived when scores for blind subjects on reasoning and psycho- 
educational measures vjere subjected to factor analysis. In this in- 
stance, four factors were exclusively Plagetian, two exclusively 
Wechsler Verbal and Wide Range Achievement Test, and four were de- 
fined by cotabined loadings from Wechsler Verbal and Plagetian measures 
As in the factor analysis of sighted subjects' scores, Plagetian 
measures of combinatory logic and short term memory combined with 
I'Jechsler Verbal subscores for blind subjects to define two factors. 
Additionally, in the matrix derived^ from scores for blind subjects, 
tasks* involving hierarchical ^clas^if icatioif and spatial relationships 
combined with Wechsler Verbal scales to define two factors. These 
results indicates^that Plagetian reasoning scores for blind subjects 
have a higher degree of interrelationship^ with Wechsler Verbal sub- 
scores than do those for sighted subjects. The operational thought 
processes of blind subjects draw from a verbal component to 
a_jgreater degree than do those of sighted subjects. Moreover, the 
higher Interrelationship appears to derive from a compensatory rather 
than an enrichment process. This extreme reliance on or resort to 
"verbalisms" in the blind has been noted frequently. Perhaps then 
contribution of the current study is in the documen4:ation of the re- 
lationship and the delineation of the areas of Plagetian reasoning 
most approximate to 17echsler verbal reasoning ^.< 

VJhen coefficient of congruence techniquefiv^wsre applied for compar 
ing factors obtained from the matrix ^derived from scores for sighted 
subjects t'/ith factors obtained from the matrix for scores for blind 
subjects, a high degree of congruence x^as noted among factors for the 
two groupsj e.gf, the conservation factor derived from sighted 
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subjects scores had its highest relationship with the conservation 
factor derived from blind subjects' scores. It should be noted 
that the Wechsler Verbal factor for sighted subjects had its highest 
congtuence with a factor for blind subjects which was defined not 
only by Wechsler »Coiaprehension l^ut also by five Piagetlan reasoning 
variables. Also of interest was' the fact that the factor in the niatrix 
for sighted subjects which represented basic conservation ability 
(reversability and flexibility of thought) /elatfed not only to 
these same processes but also to measures of higher thought processes 
in the blind subjects. Again, these findings tend to indicate that 
the structure of Piagetlan reasoning; In blind subjects is not as in* 
dependent of Wachaler Verbal performance as it is in sighted subjects . 
Tn addltiont the performance pf blind subjects on measures of formal 
reasoning is not dissimilar to the ^performance of sighted subjects 
on measures of concrete logic, a finding not unexpected when it is 
remembered that few significant differences existed when the reason- 
ing perfoiaBance of blind subjects CA 14*18 was compared to that of 
sighted subjects CA 6*10). ^ 
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The previous Stephens, et al., j(1969), study had demonstrated 
that logical reasoning and moral judgment were not highly inter* 
related. So the lack of difference between sighted and blind 
subjects on most of the scores on moral judgment variables in> rela- 
tion to major differences in operational thought was not a serendi* . 
pitous finding; significant differences existed between the two groups 
on five of the fifteen molr^l judgment variables. In some instances, 
these differences may be explained, in part, on th^ basis of the story 
involved. For example, in stories involving falsehoods, the subject 
was to consider intention versus consequence in determining the 
gravity of the fabrication. One such moral judgment assessment in* 
volved stories of two boys. In the first story the boy intentionally 
gave wrong directions to a man, but, despite the micinrormation, the 
fiaan did not get lost. In the comparison story, a boy who had just 
moved to town gave a m^ what he thought we^e correct directions, 
but they were incorrect and the man got lost. The blind subjects 
generally decided the second situation was more serious, regardless of 
the positive intentions of the boy. Although responses of blind 
subjects indicated some consideration of intention versus consequence, 
the exceedingly traumatic interpretation the blind subjects gave to 
being lost probably influenced the final response. Another area 
in which blind subjects had difficulty was in their ability to ver* 
balize rules for a game of bowling. Although the blind subjects 
generally had some knowledge of bowling, it did not extend to the 
rules for the game. Thus differences in the experiental backgrounds 
of blind and sighted subjects* as well as achieved levels of moral 
judgment, influenced their responses. Futi^ studies should be cog- 
nizant of these unanticipated differences. \ 

Comparison of the three age groups of blind subjects on moral 
judgment variables revealed that the greate81^ differences occurred 
between the CA 10*14 and CA 14*18 groups. By contrast » when compari* 
sons were made among the three age groups of sighted subjects, differ* 
ences between the CA 6*10 and CA 10*14 groups were more frequent than 
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were differences between the CA 10-14 and CA 14-18 group. Theoe data 
serve to suggest that saajor development in the moral judgment ,of 
blind children occurs at a somewhat later agb than does the develop- 
ment of sighted children. , 

Relationships among measures of moral judgment were established 
through use of correlational techniques. Of the 105 intercorrela- 
tions, 26 were significant for the sighted subjects, 32 were gignifi- 
' cant for the blind subjects. Thus, moral judgment tended to general- 
ize more frequently from one situation to another for blind subjects 
than for 'sighted, but the tendency to generalize was not marked for 
either group. 

In summary, differences between blind and sii^hted subjects on 
measures of moral judgment were inconsequential in comparison to the 
major deficits eid.denced by blind subjects on measures of reasoning . 
In the few instances where differences in the developiaent of moral 
judggnent d id occur» the performance of the sighted tended' to be super- 
ior > yet findings indicated the ability to generalize from one moral 
judgment situation occurred more frequenTty in the blind group. ^ 
Afiain, however, differences were minor. Wxat these' findings serve 
to suggest' is that concern over deficit performance in the blind 
should center on logical reasoning rather than moral judgment . 

Moral Conduct 

A previous study by Stephens, et al., (1969) served to establish 
the developmental nature of moral conduct in normal and mentally 
retarded subjects. The present study extends these fiiidlngs to 
blind subjects.' Acts of misconduct decrease as age increases. 

When comparison was made of differences in moral conduct for 
sighted and blind subjects of the three age stoups, strikingly similar 
patterns of performance were noted. Significant differences between 
CA 6-10 blind and sighted groups occurred on only three of the 14 
variables; in two instances, the. blind had superior performance, in 
the, other the sighted did. The CA 10-14 and the CA 14-18 sighted 
groups each had significantly superior performance'"on three var- 
iables. On one of these variables the blind subjects' lack of exper- 
ience with a stapler probably contributed to their poorer performance. 

Findings by Hartshome and May (1928) served to emphasize the 
situational determinants of such moral traits as honesty. By con- ^ 
trast present findings tend to suggest that while moral conduct does 

>iot appear to generalize across traits honesty and truthful- 

^ ness^ a specific trait such as honesty may generalize across situa- 
tions. These findings serve to substantiate previous work by Grinder 
(1960> 1961) and Barbu (1951). 

Comparison of the total group of sighted subjects with the total 
group of blind subjects indicated that* usually where differences 
occurred the sighted had superior performance • The development 
cf moral conduct in sighted subjects was in ^dv^nce of that fo^, blind 
subjects. However, deficletifeies in mo^al judgment and moral conduct 
did not approach the major performance deficits noted for blind 
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subjects on measures of reasoning. It is noteworthy^ howeve^hMtha^ 
despite the effotrt exerted to assure that the adapted measures of 
moral behavior were analogous to the original measures stilly In , | 
some instances . lack of experience tended to penalize the performaiiMe 
of blind subjects* Thus the curtailed interaction of blind suMects' 
with objects and people tended to affect development^ in each of the 
three areas; reasoning i moral 1udgmerit> and moral Igonduct. However , 
the area of reasonlnij; reflected the most serious delays; Deficits 
in reasoning were SEVERE/ / ^ ^ 
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CHAPTER V - RECOMMENDATIONS 



Implications which derive from the present comparison of the 
development of reasoning, t&o^ral judgment, and moral ^conduct, in norma), 
congenitally^ blind and normal sighted subjects follow: 

1.. The adapted battery of Piagetian reasoning assessments can 
be used to- determine the level, of cognitive functioning attained by a 
blind scmool-aged individtial and to analyze his/her operational 
thought processesT''^ r 

To de^rmine the equivalence of the adapted battery of in- 
struments to tKe original batte^ry, a study is suggested in which 
normally sighted sulxjects would b« administered both batteries and* com- 
parison made of their performance scores^ 

^ ^® severe deficiencies found to exist in the reason- 

ing abilities of the congenitally blind subjects serve to underline 
the necessity- for blind persons to have extensive' and intensive oppor- 
tunities to engage in concrete reasoning as they interact with 
objects and people in ongoing situations. ' 

There needs to be longitudinal study which will deter- 
mine the course of cognitive development in blind children over 
•an extended time span. Ideally, such a study would be, begun at ^ 
birth and would examine ±he sensory-motor and preoperational stages 
a ^ we]^ as th e concrete and formal stages, " ' 



4^. ' Findings from the present study suggest that class inclusion 
and classification tasks are particularly difficult for vistially 
handicapped ch|.ldren* Further research is needed to analyze and "trace 
this def,icit developmdntalLy. 

5_. TKe continuing unsuccessful performance by the blind sub- 
jects on tasks involving spatial orientation serves to underscore tlSe 
need to* explore remedial methods in this area, which are of particular 
importance since spatial orientation is basic to training in mobility.^ 

Because of the present trend to place visually impaired 
pupils in regular classrooms, comparison on Piagetian reasoning 
assessments of blind students trained in residential school programs 
XiTith blind students trained in regular school programs would serve to in- 
dicate whether the contributions of ^the program in one setting dif- 
fers significantly from those in the other setting.. ^ 

7^; Since few significant differences were apparent when the 
moral deveJopment of blind and sighted pupils ^was compared; it is 
suggested that remedial efforts center on reasoning rather than on 
moral judgment or moral conduct, 
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The foJlovTlng discussion considers methods which probably could 

be employed to incorporate the two major findings of the study into 

home and school "training efforts. 
* 

Use of Piagetian Assessments 

The factorial validity of a battery of Piagetian reasoning assess- 
" ments, which had been adapted for use t^ith blind subjects, was 
determined in tTie present study. Inter-rater reliability had, been 
obtained previously. Because the tx^o groups of subjects (blind and 
sighted) whp were included in the present study differed significantly 
in their Piagetian reasoning ability, although they were equated on ver- 
bal IQ, there is a strong suggestion that any differential diagnosis 
of a blind pupil's cognitive functioning should include his/her per- 
formance on the bTattery of Piagetian i^easontng assessments.^ With 
this information it would then be possible to plan individually 
appropriate reasoning activities. , 

As DeVries (1974) noted "IQ tests are ngt derived from any theory 
of intelligence but are based, instead, on certain assumptions about 
intelligence.... To a large extent these items simply taf^bits of surface 
information. ... In contrast Piaget's tasks are derived from... a research- 
based theory of intelligeiice. .. .Piagetian tasks are concerned with • 
how the individual views and reasons about reality ... .Each task has 
theoretical ^ignificanc.e and in itself reveals something important 
^ about the individual's general 4ev*elopment of his intelligence" (p. 747) . 
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All too frequently a dichotomy exists betwe4n assessment and 
programming. To prevent this tnerq is recommendation that perfor- 
maiice on the adapted battery of Piagetian reasoning assessments be used 
as a basis far planning experiences designed to supply an individual 
blind pupil with\appropriate opportunities to interact with objects 
and* people, to reaSon in ongoing situations. The battery can be used 
to identify educational needs of the blind; subsequent programs can 
be designed to serve these needs. ^ 

Remediation of Reasoning Deficits 

Present findings, substantiated by previous research by 
Hatwell ,(1966), imply that although the blind can verbalize static 
or stored information, they are significantly impaired in their 
ability to reason logically in ongoing situations. . . ' 

Because his theory serves to explain the progressive develop-^ ,^ 
ment of highly interrelated thought structures, Piaget questions the 
wisdom of attempts to accelerate development through drill in one 
specific area; rather he emphasizes the need to provide the child with 
opportunities for experiences commensurate .with his level of cognitive 
functioning, and then to let the child do the experiencing . The 
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Suggestion is particularly applicable to blind children of average in- 
telligeince since they usually Jiave the potential but not the type 
or quality of environmental interaction eacpdfclences required for the / 
normal development of reasoning. , \ 

Therefore, a study is recommended %hlch wjh.1 determine whether 
blind subjects, given individually appropriate opportunities to 
reason in .ongoing Piagetian based training situations, will demonstrate 
gains in cognitive development significantly greater than thosp 
exhibited by blind students of comparable age and IQ who are not 
provided these opportunities. ^The study also would determine if the 
type and quality of environmental interaction patterns that support and 
lead to cognitive growth can be developed within these blind students, 
^ . " - ' . ' , ■ ■ . . V ' 

The recommended study would provide for (1) the remediation of ^ 
cognitive and interaction functions and processes of pupils who are 
blind, (2) process oriented learning environments consisting of 
laboratoiry approaches ^besigned to promote reasoning and interaction 
experiences through remediation modules^ and (3) systems 
designed to effectively train teachers in the implementation of the 
student remediation system. 

The suggested approach would involve a change from the traditional 
"active teacher-passive pupil" roles to one in which pupils actively 
Inquire, explore, manipulate, and experiment as the teacher arranges 
individually appropriate opportunities for the inquiry and provides 
questions, not answers^ which lead students to the formulation of 
-ciji^ssifications, comparisons, conclusions, and decisions, to inter- 
action and progression in cognitive development. The approach 
would fociis on an interactionist method of remediation by seeking 
to develop the general cognitive framework of the blind 
pupil. Effort would center on engineering the child's environment 
to improve the coordinated exercise of his existing cognitive 
structures within his present level of interaction competence. 
The emphaai^ !»rould be on (1) the process rather than the content 
or product of knowledge, (2) the pupil's spontaneous adaptive 
behavior, arid (3) theoretically-based and teacher -directed interaction 
between the pupil and peers, teacher, other adults, and the physical 
environment. 
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ANALYSES OF VARIANCE FOR PSYCHO-EDUCATIONAL MEASURES FOR TOTAL 
GROUP OF BLIND (N=75) AND FOR TOTAL GROUP OP SIGHTED (N°75) SUBJECTS 
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ANALYSIS OF VARIANCE- FOR REASONING POINT SCALE SCORES FOR 
TOTAL GROUP OF BLIND (N=75) AND TOTAL GROUP OF SIGHTH) 
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TABLE 11 



ANALYSES <* COmRIAKCE FOR REASONING POINT SCALE SCORES WI1H CHRamOGICAL ACE 



Variable 


Source of 
Variation 


MS 


F Ratio 


Adjusted Means 
Blind Sichted 


Coa» Sub. 


B 
W 


126.76 
33.82* 


3.75 


15.60 


17.44 


1 to.l 


B 
W 


141.14 
3.29 


42.93** 


9.52 


11.46 


Sugar Wt. 


B 
W 


477.25 
14.70 


^ 32.46** 


5.34 


8.90 


Sugar Sub. 


B 
W 


27.14 
6.93 


3.92* 


7.95 


8.80 


Sugar Vol: 


B 
W 


125.05 
3.50 


35.76** 


1.90 


- 3.73 


Con. ^t. 


Q 
W 


580.75 
44.81 


12.96** 


12.78 


16.71 


Tem 


B 


189.14 
16.20 


11.67** 


2^!.14 


24.38 


class. (3) ' 


B 
W 


9.51 
17.14 


^ .56 


16.37 


c 16.88 


Claaa. (4) 


B 
W 


191.75 
60.72 


3.16 


26.39 


24.13 


Class. (5a) 


B 
W 


10.76 
3.52 


, 3.0^ 


2.39 


K 1.86 


Class. (5b) 


B 
W 


43.62 
3.93 


11.10** 


4.29 


3.21 


Con. Vol. 


B 
W 


3014.80 
24.34 


123.87** ^ 


5.69 


14.66 


Con. Vol. (4) 


B 
W 


1064.06 
68.36 


15.57** 


5.56 


10.89 


Bd. Hot. 


B 
W 


855.73 
18.33 


46.69** • 


18.04 


22.52 


Con. Lon. 


B 
W 


2387.61 
42.07 


56.75** 


9.44 


17.42 


Rod Sec. 


B 
W 


118.06 
30.49 


3.^7 . ' 


16.62 


18.39 


Ch. Cri.t. 


B 
W 


17.79 
.52 


34.07** 


1.81 


2.50 


Con. "Liq. 


B 
W 


514.72 
26.51 


19.42** 


15.23 


18.94 


Beads 


B 
W 


207.06 
1.63 


127.25** 


• 1.03 , 


3.38 


Wt. & Vol. 


B 

— » ; 


581^.85 
160.29 


36.28** 


22.97 


35.43 


Inters . 


. B 


287.88 
19.91 


14.46** 


18.13 


20.91 


Sq^ Rot. 


B 
W 


104.41 
2.01 


52.01** 


2.02 


3.69 


2-3D ' 


B 
W 


91.75 
2.05 


44.71** 


6.46 


8.02 


per. Mob. 


B 
W 


4163.90 
69.50 


59,^52** 


14.20' 


24.72 


per. Stat. 


' W 


5978.12 
79.49' 


75.20** 


18.86 


31.49 


Chem* 


B 
W 


2.04 
.45 


4.53* ' 

— - — 1 t\ . . 


2.49 


2.72 



*b between groups 
w within groups 



df 
* 



« 1, 147 
° £ -<.05 

^ P <rOl 



8i> -89 



TABLE 12 



0 



ANALYSES OF COVARIANCE FOR REASONING POINT SCALE SCORES WITH MENTAL AgE" 
, HELD CONSTANT FOR BLIND AND SIGHTQ) GROUPS > 



Variable 


Variation 


MS 


g C lO 


^ Mixwuir^ _ 

Adjust^ed Heano 
Blind ' Siffhted 


CCfkm SQb. 


B 
W 


33.87 


H « JO'* 


' '15.53 ^ 


17.51 


1 to I 


B 
W 


146.93 
.3.23 




9.50 


11.48 


Sugar Wt. 


B 
W 


486.48 
14.78 


32. 91^ 


^5.32 


• 8.92 


Bugor Sub. • 

• 


B 
W 


33 71 
6.80 




» 7.90 




Sugor Vol. 


B 
W 


127 92 
3.53 


JO . ^ J»*>J 


1.89 

L 


3.74 


C0a. Wt. 


B 
W 


44.82 


1 AIM 


ir.7i 


16.78 


T6na 


B 
W 


202. 91 
16.48 


19 31 


22.10 


24.42 


Class* (3) 


W 


13 3 S 
17.24 


77 


16,33 


16.93 


Clasd* (4) 


B 
W 


160 2'; 
59.89 




26*29 


24.23 


Class* (3a) 


B 
W 


3.50 


2 fi2 


2.38 


1.87 


Glass. -(*5b^ 


R 

w 


Al 21 
3.90 


1 n c;fi'*>4> 

JO'*"' 


4.27 


3,22 


Con Vol 


u 

w 


24.20 


1 Oil Q OJt»«*» 

1 Zo . J z«« 


5.66 


^14.69 


Ccn Vol fL\ 


R 

w 


1 AOQ CO 

68.38 


to. U/«w 


5.52 


10.93 


Ud Pot! 


0 

w 


A7A 

o/D.DO 

18.22 




18.01 


22.85 


Con ^ T.pn 


w 


^^Ov . "o 
41.11 


, jlr.oOW« 


9.37 


17.48 


Rod Sec. 


w 


1 3A 'fin 

X .01/ 

31.00 


A 3/a* 


~~T6.56 


•18.4S 


Ch. Crit 


n 

w . 


1 6 AO 

.53 




1.80 


^ 2.51 


'Con. Lic|. 


B 

W ' 


26.08 


01 1 rw***f 


15.17 


19.00 


Beads 


B 
W 


212. 18 
1.65 




1.02 


3.40 


Wt. & Vol. 


B 
W 


6121.43 
155.18 




22.81 


35.59 


Inters. 


B 
W 


300.24 
19.45 


15.44^ 


18.10 


20.^4 


Sq. Rot. 


^ B 
W 


108.29 
1.96 


55.33** 


2.00 


3.70 


2-3D 


B 
W 


95.71 
2.03 


47.09** 


6.44 


8.04 


Fer. Mob. 


B 
W 


4357.44 
67.63 


64.43** 


14.08 


24.87 


Per. Stat. 


B 
W 


6204.75 
76.99 


80.60^v:v 


18.74 


31.61 


Chem. 


B 
W 


2.30 
.44 


5.21* 


, 2.48 


2.73 



b o b^ween groups df 1, 147 

w « wllhin groups * «= g<.05 

** ° p<.01 



82 90 



TABLE 13 



ANALYSES OF COVARIAT^CE fOR REASONING POINT SCALE: SCORES WITH CHRONOLOGICAL 
AGE AND MENTAL AGE HELD CONSTAlflT FOR BLIND AND" SIGHTED GROUPS 



Variable 


Source of 
Variation 


< m ' 


F Ratio 


Adjusted Means 
Blind Sighted 




Con. Sub. 


B 
W 


135.06 
33.93 


3.98* 


15.57 


17.47 




1 to 1 


B . 
W 


416.99 . 
3.25 


45.25** 


9«50 


11.49 




Sugar Wt. 


B 
W 


466.57 
14.79 


31.54** 


5.35 


8.89 




Sugaf Sub. 


B 
W 


?1.95 
. * 6.83 


4.68* 


7.91 


8.34 




Sugar ^Vol. 


B 
W 


121.39 
3.51 


34.56** 


1.91. 


3.72 




Con Wt. 


B 
W 


593.78 
45.01 


13.19** 


12.75 


16.75 




-Term 


3 
W 


183.74 
16.30 


11.27** 


22.15 


24.37 




Class. (3) 


' S ' 

w 


10.51 
17.24 


»61 


16>^6 


16.89 




Class. (4) 


B 
W 


160. Od 

e^f\ Oft 

60.30 




2K30 


24.22 




CUSS. (5a} 


B 
W 


. 9.70 

O CO 

3.53 


2.75 


2.38 


1.87 




Class. (5b) 


' B 
W 


40.37 

*1 oo 

3.92 


10.29** 


4.27 


3.23 




Con. Vol. 


B, 
W 


3034.89 

OA 0£ 

24.36 


124.58** 


5.65 


14.70 




Con. Vol. (4) 


B ' 
W 


1069.51 
68.79 


15.55** 


5.54 


10.91 




Bd. ibt^. 


B 


870^9 


47.44** 


18.01 


22.85 






W 


18. %5 










Con* Len. 


B 
W 


2497. ii 
41.13 


60.72** 


9.32 


17.53 


Hod Sgc. . 

1 " 


B 
W 


114.68 
30.69 


3.74 


""^6^3 


.18.39 




Ch. Crlt. 


B 
W 


17.65 
.53 


33.57** 


1.81 


2.50 


- 


Con Li^. 


B 
W 


546.26 
26.26 


20.80** 


15.17 


19.01 




Beads 


B 
W 


205.14 

1. 0<f 


125.22** 


4 ftO 

1.03 


3. Jo 


0 


Wt. & Vol. 


• B 
W 


6214.01 
1 S7 


39.94** 


22.73 


35.67 




Inters. 


B 
W 


329.32 
18.98 


17.35** 


18.03 


21.01 




Sq* Rot. 


B 

' W 


10^.46 
1.96 




1.99 


3.71 




2-3D 


B . 


94.21 


46.05** 


6.44 


8.04 




W 


2.05 










Per. Mob. 


B 
W 


4341.49 
68.06 


63.79** 


14.67 


24.88 




Per. Stsit. 


B 
W 


6233.70 
77.29 


80.65** 


18.69 


31.65 


\ 


Cheat. 


B 
W 


2.43 
.44 


5.50* 


2.48 


-2.73 





b"* between' groups, 
V ^ within ^groups 



d£ - 1, 146 

* - £ < .05 
** " £ < ♦Ol 
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91 
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TABLE 19 

ANALYSES OF VARIANCE FOR MORAL JUDGMENT POINT SCALE ^SCORES 
. FOR TOTAL GROUPS OF SUBJECTS, SIGHTED 'AND BLIND 
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TABLE 25 

ANALYSES OF l^IANCE FOR MORAL CONDUCT ON DICHOTOMOUS SCORES 
FOR BLIlfe (N=75) AND SIGHTED (N=75) 
SUBJECTS 



Variables 




Bl^ind 

X 


S.D. 


Sighted 
X 


S.D. 


F 


1. 


Self Control 




.85 


.36 ,^ 


.89 


.31 


.54 


2. 


Honesty 




.97 


.16 


".76 


.43 


16.16** 


3. 


Money Return 


(1) 


.11 


.42 


.81' 


.39 


.36 


4. 


Money Return 


(2)1.00 




.81 


.39 




5. 


Mishap 




.69 


.46 


.84 


.37 


4.59* 






\ 


.68 


.47 


.88 

< « 


.33^ 


9.16** 


7. 


Cheat (2) 




.87 


34 


89 


• 31 


25 


8. 


Cheat (3) 




.87 


.34 ' 


.95 


.23 


2.85 


9. 


Cheat (4) 




.21 


.41 , 

i 


.75- 


.A4 


58.96** - 


10. 


Cheat (5) 




.31 I 


.46, 


■.52 


.50 


7.29** 


11. 


Hr. Gl. (1) 




.73^ 


.45 


.92 


.27 


9.58**. 


12. 
13. 


Hr. Gl. (2) 
Hr. Gl. (3) 




^93 
.76 


.25 
^.43 


.87 
.84 


.34 
.37 


1.85 
1.49. 


14. 


Envelope 




.96 


.;o. 20 • 


• 

.89 


.31 ' 





^ On the vsgriable. Money Return (2), blind subjects obtained a 
perfect score; fof this reason, analysis of variance techniques 
were inappropriate. Therefore, a Mann-Tfliitney U test was performed 
The resultant U 2325, p < .01. . 



< .05 **£ < .01 
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. TABLE 26 
PERCEKT OF BLIND AND SIGHTE) SUBJECTS 
FAILING ONE OR MORE MORAL COJTOUCt TASKS 

0 - - 



Percentage^ 
Age Rang,e ^ of , 
Blind 



6-10 
10-14 



14- la 



967. 
96% 
\ 96% 



r 



Percentage 
of 
Sigh tec'. 



• 96% 
, 76% 
64% 



Percentage 
of total 

Sample' 



96% 
86% 
80% 
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^ TABLE 28 

" FRBQUEPIC^ OF MORAL CONBUCT VIOiaTlONS OVER THREE AGE RAKGIS 
/- -\ FOR BLIND AND SIGHTED SUBJECTS 



Number 

of 6-10 
Violations 


Blind - 
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Total 
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, «- 

■ . ^ 




Blind 


Sighted 


Total 


Chi x2 ' 




>, ■ ■•■-I ■ . , ■ °* 














\ 








' JSelf Control 




9 


20 


: '■' „ " 


■ ' , . 

■ '»»^ ■ . « 


ftonesty ^ 


2. 

• .J ' 




2l' 


' ' ' ■ ' "-: • ■ " 
14.17** 

• .3:8 i-',, _ ■■■■ ■ ■ 


V, " „ -' Vl ;, 


Hottey Retutn'' 0) 
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'■ - ^: r 

0; 


, 10 : 


. 13 . 
33 


i2ii3'** - : ' 

5.59** • ' - ' ' ' • 

.... ■ • * " - 










.34 


. 6.43** , - ■ 


■^'i/l'i /"■■■■•''^"^' ''''''' 




' 10 ^ 


y ■ 


1 ^ 

Lt 






Cheat :X3i^\:cV\i;^^^ : 






15 


1.19- 


. ^ • 






20 


79 


38.62** ' 








• 35 


.87 


7.01** : ^ . • ' 






:;20 




27 


6^50** " - 




ir. Glass «C2) 


5 


• 12 , 


17 






■■^ ) tfr^. Glass (i^: . 


18 ' 








:/> . ■ 


^ Envelope 




8 


'I ■ 


1:57 , ' . 


.. *.. * 
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254 
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TABLE 34 " . , 

A^LYSES OF COVARIANCE WR MORAL CONDUCT POINT SCAtE SCORES 
* WITH MENTAL AGE HELD CONSTANT FOR BLIND AJID ^HTED . 
« ^ SUBJECTS 



Variable 



Source of ^ MS F Adjusted Me^ns 

Variation Ratio V.^lind Sightfed 



1. Self Control 

2. Honesty 

3. Money Return (1) 

4. Money Return (2). . 
5 • Mishap 

6. Cheat (1) 

7. Cheat (2) 

8. Cheat (3) 

9. " Cheat (4) 

10. Cheat (5) 

11. Hr. Glass (1) 

12. Hr. Glass (2) 

13. Hr, Glass (3) 

14. Envelope 



. B, Grps 
W. Grps 
Bi'Grps 
W.-^GrpS' 
B. • Grps 
W. Grps 
B. Grps 
W. &rps 
B. Grps 
W. Orps 
B, Grps 
W. Grps 
B. 'Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 



.07 
-.11 
1.62 
.10 
.82- 

• .16 
1.22 

.07 
.86 
.17 
1,60 

.03" 

■ .18' 
.26 
.08 
10.84 
.18 

• 1.80 

.23 
1.32 
,14 
.16 
.09 
.26 
.16' 
.17 
.07 



, .61 
16.19** 
.52 

17*46**- 



kJ.96* 
10)24** 

;,25 

3.22 

60.93** 

J 

7.91** 

9.67*** 

1.75 

1,67 

2.44 



.85 
.97 
.77 

1.00 



.69 

■V 

.87 
.87 
.21 
.30 
.73 
.93 
,76 
.96-^ 



.89 

.76 
.82 

-^S2~ 



* -84 
.88 
..89 
. .95 
.75 
.52 
.92 
.S7 
.84 
.89 



df ^ 1/147 
* £ < .05 
£ < .01 



B = Between groups 
JJ = Within groups 



112 I 

104 •• - 



TABLE' 35 

r • . i 

AKALYSES OF COVMrAHCElTO.U' POfNT SCALE SCORES WITE' MENTAL AGE 
AND CHRf^IOLOCI.C^ AGE H'ELD CONSTANT* FOR BLIND AND SIGHTH> 
V ' " • SUBJECTS - . " 



Variables 



1. S(2lf Control 

2. •Honesty 

3. Money (1) 



•4. Mpn^ (2) 

" 3. , Mishap 

6: dheat (1) 

?• Ch^af (2) 

8. Cheat (3) 

9/ Cfheat (4) . ' 

10^ Cheat (5) 

11. Hr. Gl. (1) 

12. ' Hr. Gl. (2) 

* 

13. Hr. Gl.. (3) 

14. Envelope V 



Source of MS F Adjusted ' Means 
Variation Ratio Blind - . Sighted 



B., Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
Grps 



.16 
.11 
1.59 
.10 

,08 



.91 

15.81**. 
.52 . 



B. Grps 
W. .Grpa 
B, Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
*W. Grps 
B. Grps 
■W« Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. Grps 
B. Grps 
W. G rps 



1.20 
' .07 
.92 
.17 

1.65 
.16 
.02 
.11 
.28 
.08 
10.73 
.18 

1.61 
.23 

1.31 



14 
.09 
.25 
.16 
.15 
.07 



17.02** 

5.30* 
10.56** 

,.20 
'3.35, 
59.^2** 

7.11** 

9.48** 

1.59 

1.58 

2.17 



.97 
.'77 



l.Op 
.69 
.67 
.87 
.86 

.21 

c 

.31 
.73 
.93 
.76. 
.96 



df = 1, 147 

*£ < .05 
**£ < .01 



B = Between -groups 
W = Within groups 



.90 
.76 
.82 ^ 



.82 

XT 

.85 

:89.. 

.89 

.95 

.75 

.52 

.92 

.87 

.84 

.90 
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TABLE 37 11 

FACTOR STRUCTURE OF POlV SCALE SCORES FOR BLIND SUBJECTS ON 38 
itEASONING AND PSYCHO- EDUCATIONAL MEASURES 

i ^ . a : 

variable * ' . Loading Eigenvalue 



Factor 1 ' » ' * 

Major loadings from seven conservation assessments combine to 

represent Piagetian "reversability" of thought at the concrete and 
formal l^vel. 

Conservation of Substance ,81 8,38 

Sugar Substance ' ,63 

Conservation of Weight ,77 

Conservation of Volume (1-3) " ,50 

Conservation of Length • ,61 

Rod Sections ' .72 

Conservation of Liquid ,66 

Factor 2 



Negative loadings from WISC and WRAT (adapted for use with the 
blind) subscores combine with positive loadings from CA, MA, and a 
piagetian classif icatory task. 



Wechsler Information 
Wechsler Arithmetic 
Wrat Arithmetic 
CA 
MA 

Class Inclusion Beads 



53 ' 3.65 

67 

75 

69 

60 

38 



Factor 3 c> 

Subscores on the WRAT combine to suggest language arts ability 

IrJRAT Spelling ,,85 ^^2,12 

X-reAT Reading , ,82 

Factor 4 

Combinatory logic is defined by a Wechsler and a Piagetian measure, 

Wechsler Similarities ,68 1,72 

Chemistry . ' .64 



115 



107 



' . y 

TABLE 37 Continued 



- g 

^ "Variable Loading Eigenvalue 

' - . 

Factor 5 

Basic or initial ability in concrete reasoning is defined by 
^ tasks involving numerical correspondence, hierarchical classifica- 
tion, subcategorization, and memory and mental imagery, 

One-for-One Exchange .51 1.58 

Term-tOrTerm Correspondence .39 \ 

Animal (3) .52 * 

Rotation of Beads .53 
Changing 6r iter ion .62 
Clia-ss Intersection .58 
Changing Perspectives (stationary) .53 » 

Factor 6 

Ability to dissociate notions of v/eight and volume and engage 
in formal or abstract thought is represented by the factor. 

Conservation of Volume (4) .72 ,1.47 

Weight and Volume .61 

Factor 7 . ' 

Understanding ot spatial relationships, hierarchical classifi- 
cation ability, and Wechsler measured comprehension define a factor 
su^ggestive of analytical reasoning. 

1.29 



VJechsler Comprehension 


.42 


Animal (4) 


.54 


Animal (5a) 


.37 


Animal (5b) ^ 


.51 


Rotation of Squares 


.43 


Change from 2 to 3 dimension 


.56 



Factor 8 

Major loadings are contributed by scores on measures requiring 
thought which is transitory between concrete and formal or abstract. 

Sugar Weight .79 ^ 1.22 

Sugar Volume .72 



ERIC 
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TABLE 37 Continued 



Variable 



Loading . gigenvalt^e 



Factor 9 



Scores' which tapped the recall of dfgits and the ability to engage 
in mental imagery vjhich involved changing perspectives ccsnbined to 
indicate skill in grouping objects and numbers in situations^ involving 
short term memory. \ ' ^ • . ' • • 



Wechsler Digit Span 
Changing perspective Mobile 



.73 
.47 



1.12f 



Factor 10 



verbal facility V7as indicated by loadings from Wechsler measures 
of verbal ability. 

34 



Wechsler Vocabulary 
Wechsler Verbal IQ 



1.03 



\ 

1 
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. V , TABLE 38 

FACTOR STRUCTURE POINT SCALE SCORES FOR SIGHTED SUBJECTS ON 38 
' REASONING AND PSYCHO-EDUCATIONAL MEASURES 

• Variable Loading Eigeavalue 
: ^ , 2& ^ '. , 

Factor 1 

^ Reversability^ the ability basic to conservation tasksjis rep- 

resented by major leadings frc^ the conservation tasks. Loadings 
• from tvjo classificatoiry tasks serve to denote the relatfonship ^ 

betueen flexibility and revefsability of thought. 

CA ' .44 \; 11.29 

Conservation of Substance ^ .gc 

* One- to-One * .60 

Sugar Weight , ^ .38 

Sugar Substance . , .63 

Conservation of Weight .84 

Term-to-Term .67 

Conservation of Volume (1-3) .52 

Conservation of Length ,63 

Rod Sections .86 

Changing Criteria .60 

ConservatioQj^of Liquids .77 

Class Inclusion ^ .47 

Rotation of Squares - .37 




0 



Factor 2 



^ /Academic achievement is indicated by loacjings from the three 
WRAT subtests and from XiJechsler Arithmetic' 

* * Wechsler Arithmetic . -.59 3.38 

WRA* Spelling -.74 

WRAT Arithmetic -.69 

mAT Reading -.73 

Factor 3 

A Wedhsler Verbal factor had loadings froijijwechsler /Somprehensioa, 
verbal. IQ and MA. ' 




Wechsler Comprehension * ^77 2.22 

Wechsler Verbal IQ . ,63 ^ 

MA .50 
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TABLE 38 Coatinue'd 



Variable Loadings Eigenvalue 

^ : : : * — ■ 

\ * ■ i 

Factor 4 ^ ' ' * 

The factor, which viaa defined by Piagetian measures *of 'hierar- 
chical classification ^^d combinatory logic and Wechsler similarities, 
vjas represertta tive of advanced logical reasoning, ^ 



imilarities ^ - •67\ 2.17 

Animal (3) | .70 

Animal (4) . % -75 

Animal (5a) ^43 
Aoimal (5b) .63 

Chemistry ^ .41 



Factor 5 



Four measures of formal thought combined with a task involying 
simultaneous classification on tx^o crt^feeria to define the factor. 

Conservation of Volume (l-» .52 ^1.49 

Conservation of Volume (4) .81 

Weight and Volume .75 

* , Intersection of Classes .44 

2-3D^ . . .^0 

Factor 6 ' 

A verbal factor was defined by loadings from Wechsler verbal 
subtests, Information and Vocabulary. 

Wechsler Information .79 1.^35 

Wechsler Voc^ulary * .61 

Factor 7 \ 

A Wechsler measure of short term memory and a Piagetian me&sure 
oi^ perceptual mobility- combined to define the factor. 

Wechsler Digit Span .72 1.28 

Changing Perspectives - Mobile .43 
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TABLE 38 Coatlaued 



Variable 



Loadings 



Eigenvalue 




Factor 8 ' , ^ 

The factor V7as defined by three piagetian measures of spatial 
relations and one Piagetian'',measure of formal reasoning. 



Sugar Volume 
Rotation of Beads 
Square Rotation 
Changing perspectives - Stationary 
CA • 




• 56 

• 59 

• 36 

• 44 

• 44 



1.05 



ERIC 
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TABLE 39 , 

CONGRUENCE MTRIX FOR FACTOR MATRICES OBTAlNto, piOM SIGHTH) SUBJECTS' 
(NR75) AND FROM BLIND SUBJECTS' (N=75) SCOR^ ON REASONING ASSESSMENTS" 

AND. PSYCHO- EDUCATIONAL MEASURES * 



FACTORS 1 
FCE 
BLIND 


1 


2 


3 


FACTORS 
4 


FOR SIGHTS) 

• 

5 


6 


7 


8 


1. 


.90 


.06 


.29 


.42 


.47 


.17 


.34 


."42 


2' 


.37 


.64 


;10 


' .34 


.12 


.31 


.09 - 


■ ;42 


3 


.03 


-.76 


.12 


'.07 


-.03 


.38 


.14 


.06 


'4 


.11 


-.02 


.06 


.32 


.06 


.06 


-.06' 


-.05. 


5 • 


.73 


-.03 




.51 


.43 


.08 


.39 


.^53 


6 • 


.29 


.10 


-.04 


.32 


.60 


.05 . 




,16. 


- 7 


.58 


.10 


.51 


.60 


.50 


.11 


..A9 


.44 


8 


.16 


.34 


.05 


.08 


.34 


.21 . 


-.04 


' . 36 


9 
10 


.24 
.07 


-.18 
-.37 


.26 
.37 


.21 
.16 


.07 
.14 


.15,' 


.66- 
;06 


* .05 , 
.-.13 



a2i- 

ii3 • ' . 



T^LE A 



INTER-RATER RELIABILITY FOR POINT SCALE SCORES 



FOR REASONING VARIABLES 



Variables 



Rater 1 
Rater 2 



Con.» Sub. (1) 
Con. Sub. (2) 
Con. Sub. >(3) 
1 to 1 (1) 
M to 1 (-2) 
Sugar (1) 
Sugar (25 
Sugar (35 
Sugar (4) 
Sugar (5) 
Con. Wt. (1) 
Con. Wt. (2) 
Con. Wt. (3) 
Term to Teism (1) 
Term to Term (3-) 
Term to Term ^3) 
Term fco Temj (4) 
Animal (j3a) 
. 'Animal (3b) 
Animal (3c) 
\nimal (3d) 
Mlmal (4a) 
Animal (4b) v 
Animal (4c) 
Animal (4d) 
An&ial (4e) 
Animal (4f) 
Animal (5^). 
Animal (5^1)' 
Animal (5b> 
Con. Vol. (1) ' 

Cour yoi»^ 
Con. Vol* 
■* C<Jn. Vol. 
Zoi/^. -Vol. 



^2) 
(3) 

(5) 



Xon./(fol. (6'K 
Gon. * Vol. (7) 
„Con. Length (1) 
. C6n. Length (2) 
C^tf^; Length. K3) 
Roji r^eptifons (1) 
^ lipd ;Sections (2) 
•'Rofl Sections (3) 



115^ 

122 



1.00 
1.00 
1.00 ^ 

.98 

.99 • . 

.99 

.99 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

.99 

.95 
1.00 
1.00 
1.00 
1.00 

.95 ^ 
1.00 
l.CO 
1.00 

.94 

.99 
1.00 
1.00 

.99 

.99 
l.QO 
, .93 
I'.OO 
1.00 . 
l.OQ 

l-.OO / 

i.bo 

..99, - 
1.00 
I'.OO 
'1.00 
1.00 

i.oo 



TABLE A (continued) 



Vatiables 



Rater 1 
Rater 2 



Con. Liquid (1) 
Con. Liquid (2) 
Con. Liqyid (3) 
Wt. & Vol. (1) 
& Vol. 
& Vol. 
& Vol. 

5 Vol. 

6 Vol . 
& Vol. 



Wt. 
Wt. 
Wt.' 
Wt. 
Wt. 
Wt. 
Wt. 



& Vol. 



(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 



Chemistry 

Coordination of Perspectives^ 
. Presentation 
Position (1) ' 
Position (7) 
iPosition (6) 
Position (5) 
Position (0) 
Position (4) 
Position (3) . 
Position (8) 
.Picture (4) 
Picture (5) 
Picture (3) 
Picture (6) 
Piccure (2) 
Picture ^ (7) 
Picture (1) 
Picture (8) 
2-3 dimension (1) 
2-3 dimension (2) 
2-3 dimension (3) 

2- 3 dimension (4) 
Intersection of Classes 
1-5 

7-2 

3- 6 , 

4- 5 
6-2 
1-7 
4-7 
3-5 



.98- 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

.96 ^ 
l.OQ 
i.OO 
1.00 
1.00 
•• .99 
1.00 
1.00 • 
1.00 

.98 
1.00 
1.00 

.99 

.99 
1.00 . 
1.00 
1..00 
1.00 

.92 
1.00 
1.00 

.94 
1.00 
1.00 

.94 
1.00 
1.00 
1.00 
1.00 
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TABLE B' 



GENERAL CONVERSION TABLE FOR STATUS INDICES 



index Relatiye Social Class Break Points 
Score Status Prediction and Intervals of 





Level 

- 9 


Indt 


' 12 






13-17 


A 

» A » 


Upper Class 


18-22 


A- 










28-32 


B 


Upper-Middle 


33-37 


B- 




38-41 


'C+ 


(LH) 


42-4.6 


C 


Lower-Middle 


47-51 


c- . 




52-56 


D+ 


(UL) 


57-61 


D 


Upper'-Lowfer 


62-66 


a 








67-71 


E+ 


(LL) 


72-75 


E 


Lower-Lower 


76-84 







12—22 
(23—24)- 

25—33 
(34—37)- 



38-^50 
(51—53)- 



54—62 
(63—66)- 

67—84 



Life. 
Style' 



A 



Intervals 
Employed in 
Correlation 



Superordinate 



16 plus 
17-21 



Dominant UM 



22-26 
27-31 
32-36 



Dominant LM 



37-41 
"42-46 
47-51 



Alternate 



Deviant 



52-56 
57-61 
62-66 



67-71 
72-76 
77 Minus 



^Insufficient research has been done in life styles or in class- 
typed value orientations to give precise break points for conversion of total 
index scores to classificatory terms. . . . The intervals/6f indeterminaney, 
shown in parentheses, often represent the index scores ox persons wl^o are 
changing status or shifting from one life style to another (mobility). 



■ Note. From "The Jfeasurement of Social Status" by C. M<;Guire and G. D. White, 
Research Pa*jer in Human Development, Nuinber 3. Laboratory of Human Behavior, 
Austin, Texas: The University of Texas ; 1955. 
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